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HETEROCYCLIC AMINES USEFUL IN THE THERAPY OF ASTHMA AND 
INFLAMMATION OF THE RESPIRATORY TRACT 

The present invention relates to heterocyclic 
amines, a process for the preparation thereof and 
pharmaceutical compositions containing them. 

More precisely, the invention relates to compounds 
of formula (I): 



the single enantiomeric and diastereoisomeric forms 
thereof, the racemic mixtures thereof and the salts 
thereof with pharmaceutically acceptable acids and 
bases, wherein: 
X is CH 2 or S; 

B is a -CO-, -CH 2 -, -CH 2 OCO-, -CH 2 OCS-, -CHjNHCO-, or 
-CH 2 NHCS- group; 

D is a benzyl group which can optionally be substituted 
by hydroxy and/or C^-Cg alkoxy groups; benzhydryl 
optionally substituted by halogen atoms; phenyl 
optionally substituted by halogen atoms; (3-hydroxy-2- 
pyridyl) methyl; 5- or 6-membered heterocycle with 1-3 
nitrogen atoms, which can possibly be substituted by 1 
or 2 amino groups, mono-C^Cg-alkylamino, mono-C 3 -C 7 - 
alkenyl- or mono-C 3 -c 7 -alkinylamino , di-Cj^Cg-alkyla- 
mino , (C^-Cg ) alkyl (C 3 -C 7 ) alkenylamino , piperidin-l-yl , 
morpholin-4-yl , pyrrolidin-l-yl; 
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Y is a single carbon-carbon bond or a group of formula 

-CH 2 CH 2 -; -CH 2 -CH 2 -CH 2 -; -(CRaRb)- 
wherein Ra and Rb are hydrogen, c i~C 3 alkyl or, taken 
together with the carbon atom which they are linked to, 
5 form a C 3 -Cg cycloalkyl group? 

A is selected from the group consisting of: 
a) a free or salified carboxy group, which can possibly 
be esterified with C^-c^ alkyl alcohols or amide, 
sulfonamide or hydroxyamido derivatives thereof, 
10 respectively of formulae CONRcRd, CONHSO z Rf and 
CONRgOH, wherein Rc and Rd, which can be the same or 
different, are hydrogen, C^-Cg alkyl, benzyl, ortho-, 
meta- or para-aminopyridino, or, taken together with 
the nitrogen atom, form a pyrrolidino, piperidino, mor- 
15 pholino, 4-thiomorpholino, 4 , 5-dithiaazepino, C^-c 4 -4- 
alkylpiperazino, imidazolyl group; Rf is C^-c^-alkyl, 
trihalomethyl, tolyl or phenyl, possibly substituted by 
halogen atoms; Rg is H or C 1 -c 4 -alkyl; 
b) -alkyl; 
20 c) NRcRd, wherein Rc and Rd are as defined above; 

d) -CO-Rh, wherein Rh is C^-Cj alkyl optionally substi- 
tuted by C 5 -Cg cycloalkyl or phenyl groups; 

e) when Y is different from a bond, A can also be -CN. 

The present invention also relates to the com- 
25 pounds of formula (I), wherein, when Y is different 
from a bond, A is halogen (CI, Br or I), as intermedia- 
tes products. 

Examples of Cj-Cg-, Cj-C 4 - or C^-Cg-alkyl groups 
are methyl, ethyl, n -propyl, isopropyl, n-butyl, t- 
30 butyl, n-pentyl, n-hexyl. 

Examples of 5- or 6-membered heterocyclic groups 
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with 1-3 nitrogen atoms , which can optionally be sub 
stituted with 1-2 amino groups, are: 2-pyridyl, (3-hy 
droxy-2-pyridinyl )methyl , [ 2 , 6-bis ( diethylamino ) -4-py- 
rimidinyl ] , [ 2 , 6-bis ( allylamino ) -4-pyrimidinyl ] , [2,6- 
5 bis (amino) -4-pyrimidinyl ] , [2 , 6-bis (pyrrolidin-l-yl) -4- 
pyrimidinyl ] , [2, 6-bis ( diethylamino ) -5-benzoy 1-4-pyri- 
midinyl ] , [2, 6-bis ( diethylamino ) -5-acetyl-4-pyrimidi- 
nyl ] i [2, 6-bis (pyrrolidin-l-yl ) -5-acetyl-4-pyrimidi- 

nyl ] , [2, 6-bis (pyrrol idin-l-yl ) -5-benzoyl-4-pyrimidi- 
10 nyl ] , [4, 6-bis( 2-allylamino ) -1 , 3 , 5- triaz in-2-yl ] , [4,6- 
bis ( 2-propyl amino ) -1 , 3 , 5-tr iazin-2-yl ] , [ 4 , 6-bis ( di- 

ethylamino ) -1 , 3 , 5-triazin-2-yl ] , [ 4 , 6-bis ( pyrrolidin-l- 
yl ) -1 , 3 , 5-triazin-2-yl ] , [ 3 , 6-bis ( diethylamino ) -pyri- 
din-2-yl ] , [3 , 6-bis (pyrrolidin-l-yl ) -pyridin-2-yl ] , 

15 [ 3 , 6-bis ( allylamino ) -pyridin-2-yl ] , [ 3 , 6-bis (propargyl- 
amino ) -pyridin-2-yl ] , [ 3 , 6-bis (N-ethyl-N-allylamino ) - 
pyridin-2-yl] . 

Examples of mono-C^-Cg-alkylamino groups are 
me thylamino , e thylamino , propylamino , isopropylamino , 
20 n-butylamino, t-butylamino. 

Examples of mono C 3 -Cg-monoalkenyl- or monoalkiny- 
lamino groups are allylamino/ propargylamino. 

Examples of di-Cj-Cg-alkylamino groups are di- 
methylamino, diethylamino, me thyle thylamino, methyl- 
2 5 propylamino , methylisopropylamino , diisopropylamino , 
methyl n-butylamino. 

Examples of ( C^-Cg ) -alkyl- (C 3 -C ? ) alkenylamino 
groups are roethylallylamino, ethylallylamino, propylal- 
lylamino, isopropylallylamino. 
30 Examples of optionally substituted benzhydryl 

groups are: bis (p-f luorophenyl ) -methyl ; bis(p-chlo- 
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rophenyl ) -methyl . Examples of optionally substituted 
phenyl groups are: p-fluorophenyl; p-chlorophenyl. 

When Y is a -(CRaRb)- group, Ra is preferably the 
same as Rb and they are methyl or, taken together with 
5 the carbon atom which they are linked to,, -are 
cyclopropyl, cyclopentyl or cyclohexyl. 

When A is an ester group, it is preferably 
methoxycarbonyl , ethoxycarbonyl or tert-butoxycarbonyl. 
When A is a -CO-NRcRd or -NRcRd group, Rc is pre- 
10 ferably hydrogen and Rd is preferably pyridin-2-yl or 
Rc and Rd, taken together with the nitrogen atom, are a 
4-thiomorpholino or 4 , 5-dithiaazepino group. 

Particularly preferred compounds (I) are those in 
which B is a -CO-, -CH 2 -0-CO-, -CH 2 NHCO- or -CH 2 -NHCS- 
15 group; D is an heterocycle selected from the group con- 
sisting of [2 , 6-bis (pyrrolidin-l-yl)-4-pyrimidinyl] , 
[ 4 , 6-bis (pyrrolidin-l-yl ) -1 , 3 , 5- triazin-2-yl ] and [3,6- 
bis (diethylamino)-pyridin-2-yl] ; Y is -(CRaRb)-, 
wherein Ra, which is the same as Rb, is hydrogen or 
20 methyl or, taken together, they are cyclopentyl or cy- 
clohexyl; A is an ethoxycarbonyl, methane- or tolyl- 
sulf onamidocarbonyl , pyridin-2-yl-aminocarbonyl , N- 
methyl-hydroxylaminocarbonyl , N- ( 4 , 5-dithiaazepino) car- 
bonyl, N- (4 , 5-dithiaazepino) , 1-oxoethane, 1-oxopropane 
25 group. , 

Most preferred groups are those in which X is 
carbon, the other meanings being as defined above. 

When in compounds of formula (I) an acid or basic 
group is present, it can be salified respectively with 
30 pharmaceutically acceptable bases or acids. The obtai- 
ned non toxic salts, as well as the single enantiomers, 
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diastereoisomers, diastereoisomeric mixtures and rac - 
mates of compounds (I) fall within the scope of the 
invention . The basic group can be salified with both 
inorganic and organic pharmaceutically acceptable 
5 acids, such as hydrochloric, hydrobromic, . hydroiodic., 
phosphoric, metaphosphoric, nitric or sulfuric acids, 
acetic, oxalic, tartaric, citric, benzoic, glycolic, 
gluconic, glucuronic, succinic, maleic, fumaric acids 
and the like. 

0 The carboxy group can be salified with bases of 
various nature, as long as they are pharmaceutically 
acceptable. Examples of said salts include those with: 
ammonium, sodium, potassium, calcium, magnesium, alumi- 
nium, iron, zinc, copper, argynine, lysine, histidine, 

1 methylamine, ethylamine, dimethyl amine, dibenzylamine, 
morpholine, phenylglycine and D-glucosamine. 

Prolinamides with piperazineguinazoline are de- 
scribed as ACE- inhibitors (Sankyo Co., JP 82 91,987; 
C.A., 97:198218w, 1982). 

N-Carbamoylprolinamides with N-methylpiperazine 
are known as filaricides (Indian J. Chem., Sect. B, 
1982, 26B(8), 748-751). 

The compounds of the invention are effective in 
the prevention and/or reduction of respiratory tract 
hyper-reactivity and in resolving the phlogistic 
condition which accompanies acute and sub-chronical 
inflammations of bronchial mucosa. 

Bronchial hyper-reactivity, which is a forewarner 
clinical symptom of asthmatic pathology, is considered 
to be a direct consequence of an abnormal and latent 
contractility and sensitivity of bronchial mucosa 
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which can cause acute crisis of asthma in specific 
subjects, after physical exercise and/or exposure to 
outside stimuli, such as inhalation of fogs, 
pollutants, allergens and autacoids. 
5 Most of the typical phenomenology of -the bronchial 

hyper-reactivity conditions can be simulated by an 
experimental model consisting in the forced inspiration 
of tobacco smoke (for example for 10 min.) in male 
guinea pigs weighing 400-450 g, in artificial 
10 respiration under ethyl urethane and pancuronium 
bromide anaesthesia (L. Gallico et al. , American Review 
of Respiratory Disease, 141(4) Suppl., A840 (1990)). 

The activity of the compounds of the invention, in 
the considered pharmacological model, is proved by the 
15 normalization of parameters resulting changed after 
forced inspiration of tobacco smoke, such as: persi- 
stent increase in the pulmonary inspiratory pressure 
(measured according to the technique of Konzett and 
Rossler, Naun. Schmied. Arch, Exper. Pathol. Pharmacol: 
20 191 , 71, 1970 ) ; increased cell count (leukocytes, eosi- 
nophils, epithelial cells) in broncho-alveolar lavage 
fluids (BAL ) ; transudation into the bronchial tissue 
(trachea) of Evans Blue previously administered by the 
intravenous route. 
25 The compounds of the invention, administered two 

hours before exposure to tobacco smoke, in dosages 
varying from 2 to 50 mg/kg, show a protective action 
which lasts at least 4-6 hours, and results in a 
reduction in the pressory increases induced by smoke 
30 inspiration, with a simultaneous normalization of cell 
count in BAL and an inhibition in dye transudation. 
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Said pharmacological effects are dose-related and they 
appear after both oral and intramuscular 
administrations . 

The compounds of the invention are effective also 
5 in inhibiting cough induced by exposure .to a citric 
acid aerosol, in a dosage range varying from 30 to 60 
mg/kg (Charlier R. , et al. Arch. Int. Pharmacodyn. 134 , 
306-27, 1961). 

What stated above clearly shows that the compounds 
10 of the invention can be used in human therapy for the 
treatment of asthma and obstructive conditions of the 
respiratory tract and in the cure and treatment of in- 
flammatory phlogosis. For the envisaged therapeutical 
uses, the compounds of the invention will be administe- 
15 red in form of pharmaceutical compositions, which can 
be prepared with conventional excipients and techni- 
ques, such as those described in Remington's 
Pharmaceutical Sciences Handbook, Mack Pub. Co., N.Y. , 
USA, 17th edition, 1985, suited for the intramuscular, 
20 intravenous, oral, aerosol and rectal administrations. 

The daily dosage will depend on a number of 
factors, such as the severity of the disease and the 
conditions of the patient; generally such dosage will 
range from 1 to 50 mg of a compound of formula (I) for 
2 5 a patient weighing 70 kg, one or more times daily. 

The compounds of formula (I) are prepared by 
reacting a compound of formula (II) 
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X 



(id 




N 



N - D 



5 



H 



20 



25 



wherein X, B and D are as defined above, with a 
compound of formula (III) 

0 



wherein Y has the above mentioned meanings, A 1 has the 
same meanings as A with the exception of a free carboxy 
group or, when Y is different from a bond, it also can 
be halogen (CI, Br or I) and E is halogen (CI, Br), N- 
imidazolyl, OH, O-hydroxysuccinimidyl or, taken 
together with the carbonyl group, it forms a mixed 
anhydride with a carboxylic or sulfonic acid (for 
example trif luoromethanesulf onic acid) , to give 
compounds of formula (la) 



which, when A 1 is an ester group, can be transformed 
into compounds of formula (I) in which A is a free or 
ester if ied carboxy group, by hydrolysis with mineral 
bases such as alkali hydroxides , at various concentra- 



10 




(III) 
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tions; the obtained acids can subsequently be resolved 
by salification with optically active bases and/or they 
can be transformed into the corresponding amides or 
esters of formula (I). On the contrary, in case A' is 
halogen (CI, Br or I), compounds of formula (la) can .be 
transformed into compounds of formula (I) in which A is 

.Rc 



-N 



I 



Rd 



(with Rc and Rd as defined above), by reaction with the 
corresponding amines of formula 

.Rc 



HN 



\ 



Rd 



The reaction of compound (II) with compound (III) 
is generally performed in an inert solvent and in the 
presence of a suitable base. In case E-CO- is a carboxy 
group (E«OH), the reaction is carried but in an inert 
solvent and in the presence of condensing agents, such 
as carbodiimides, isonitriles, and the like. 

Compounds of formula (II) are prepared starting 
from an acid of formula (Ila) 



25 




(Ha) 



wherein R is 
30 which can be 

subs equen t react ion s 



a convenient protecting group , 
removed without affecting the 
neither the f uncti onal 



crouDs 



present 



m 



the 



molecule. 



Convenient 
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protecting groups are: tert-butoxycarbonyl, methoxycar- 
bonyl , 9-f luorenoxycarbonyl , 2,2, 2-trichloroethoxycar- 
bonyl, allyloxycarbonyl, benzyloxycarbonyl. Compounds 
of formula (Ha) can be subjected to salification 
and/or separation of the optical isomers as salts or 
diastereoisomeric compounds according to conventional 
methods . 

Transformation of compounds of formula (Ila) into 
those of formula (lib) 



wherein R has the above mentioned meanings, can take 
place by means of conventional reactions, such as: 
a) transformation of the carboxy group into succinimido 
ester, acid chloride, mixed anhydride or other known 
reactive derivatives thereof and subsequent condensa- 
tion with an amine of formula (lie) 



b) reduction of the carboxy group or of the correspon- 
ding mixed anhydride or of a carboxyester group 
deriving therefrom to primary alcohol (CH 2 OH) which, 
after transformation into the corresponding halide or 
sulfonate, can be converted into an alkylamine by 
reaction with an amine of formula (lie); suitable 
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reducing agents includ diborane or a borohydride of an 
alkali or alkaline-earth metal; 

c) alcohols obtained according to b) can be converted 
into the corresponding azides by the Mitsunobu reaction 

5 with hydrazoic acid or, after transformation into the 
corresponding halide or sulfonate, by reaction with the 
azide of an alkali metal. The above alkylazides can 
then be transformed into amines by reduction, for 
example with trialkyl- or triaryl- phosphines, trialkyl 
10 phosphites, metal hydrides, alkaline-earth metals and 
the like; 

d) halides or sulfonates obtained according to b) can 
be converted into the corresponding amines by means of 
conventional reactions, such as Gabriel synthesis or a 

15 reaction with amino group precursors, such as hexa- 
methylenetetramine or trif luoroacetamide which can 
give the desired amine, by hydrolysis under appropriate 
conditions; 

e) alcohols obtained according to b) and amines 
20 obtained according to c) can respectively be converted 

into carbamates, thiocarbamates , ureas or thioureas, by 
reaction with carbonyldiimidazole or thiocarbonyldii- 
midazole and subsequently with an amine of formula 
(lie). 

25 Transformation of compounds of formula (lib) into 

compounds of formula (II) can be performed according to 
conventional methods for the specific and selective 
removal of the used protecting group, particularly, in 
case of BOC-derivatives , using trif luoroacetic acid or 

30 trimethylsilyl iodide. 

Compounds of formula (III) can be prepared 
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starting from compounds of formula (Ilia) 



0 




y-A' 



(Ilia) 



10 



15 



20 
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wherein R 1 is ( ^-C 2 ) alkyl , Y and A 1 are as defined 
above, according to conventional methods which are 
reported in literature. Compounds of formula (Ilia)! in 
their turn, are obtained following, conventional 
procedures which are disclosed in literature. 

Compounds of formula (I) of the invention can also 
be prepared by reacting a precursor of formula (lid) 



wherein R" is -CO- Y-A 1 , Y and A 1 being as defined 
above, with an amine of formula (lie) 



Said synthesis can be performed by means of 
conventional reactions, such as those reported in items 
a), b), c), d) and e) for the transformation of 
compounds of formula (Ila) into those of formula (lib). 
Particularly, separation of the optical isomers can be 
obtained by salificating racemic mixtures of compounds 
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of formula (lid) with optically active amines, such as 
(-) or (+)-quinine, separating the resulting 
diastereoisomeric salt by crystallization, recrystalli- 
zating to constant [o(] D and finally obtaining the free 
5 acid and recovering the resolution agent. 

Amines of formula (lie) are prepared according to 
the processes described in PCT WO 87/01706. 

In the following Examples, concentrations are 
expressed as % w/v, if not otherwise, stated.- The 
10 described compounds must be considered as racemic 
mixtures, if not otherwise specified by means of (+) 
and (-). 

EXAMPLE 1 

A solution of 26.5 g of (1-ethoxymalonyl )-l, 3- 
15 thia2olidine-2-carboxylic acid (0.107 mole) and 34.8 g 
of (-) -quinine (0.107 mole) in acetonitrile (2.5 1) is 
filtered and stirred for 36 hours at room temperature. 
A white precipitate is obtained (24.1 g), m.p. 156- 
157°C, which is recrystallized from acetonitrile (560 
20 ml), to give 21 g of (-)-quinine (+)-thiazolidinecar- 
boxylate, m.p. 170-172*C, [0fl D »-43*, t0(] 546 =-53 .5* with 
c=2.3 in chloroform. 

Mother liquors from the first crystallization are 
concentrated to dryness and water is distilled as- an 
25 azeotrope with methanol and acetone (50 ml). The solid 
residue is suspended in acetone (400 ml), refluxed for 
30 min., then cooled to room temperature. After two 
hour stirring, the suspended solid is filtered (21 g, 
m.p. 156-158-C, [o(] D =-124°, ta(] 546 =-151- with c-2.3 in 
30 chloroform). The crystalline solid is suspended again 
in acetone (200 ml) and refluxed for 30 min., to obtain 



WO 92/18478 



PCT/EP92/00724 



14 

12.1 g of (-) -quinine, m.p. 164-166°C, [ofl D — 143°, 
W 54 g— 174° with c=1.9 in chloroform. 

By displacement of the optically active base with 
2N sulfuric acid and extraction with ethyl acetate 
5 (3x100 ml) the optically active acids are- recovered in 
form of oils: (+)-(l-ethoxymalonyl)-l,3-thiazolidine-2- 
carboxylic acid, [0(] D -+33 o f [C£] 546 -+37° with c=2.7 in 
chloroform; (-)-( 1-ethoxymalonyl ) -1 , 3-thiazolidine-2- 
carboxylic acid [CfJ D =-32°, [0(1545— 35* vith c - 2 "- 2 ' in 
10 chloroform. 

EXAMPLE 2 

A solution containing 2.5 g of BOC-L-proline in 
anhydrous THF (10 ml), at a temperature of 0°C, under 
inert gas atmosphere and with stirring, is added with 

15 2.9 g of N-hydroxysuccinimide dissolved in 10 ml of te- 
trahydrofuran (THF). A solution of 2.1 ml of morpholi- 
noethylisonitrile in 5 ml of THF is dropped into the 
resulting solution and stirring is continued for 2 
hours at room temperature; then the solution is acidi- 

20 fied with IN hydrochloric acid (litmus paper) and ex- 
tracted with ethyl acetate (3x10 ml). The combined or- 
ganic extracts are concentrated under vacuum until BOC- 
L-proline succinimido ester crystallizes, which is re- 
covered by filtration to obtain 2.6 g, m.p. 128-130 °C. 

25 1 g of BOC-L-proline succinimido ester is 

dissolved at room temperature, under inert gas 
atmosphere, in acetonitrile (7 ml), then, under 
stirring, it is added with 0.97 g of n-[4,6- 
bis (pyrrolidin-l-yl ) -1, 3 , 5-triazin-2-yl ]piperazine dis- 
30 solved in acetonitrile (5 ml). After 5 hours, the 
mixture is concentrated under vacuum to small volume, 
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then it is added with a sodium bicarbonate saturated 
solution to slightly basic pH. The solution is 
extracted with ethyl acetate (3x10 ml), then the 
combined extracts are concentrated to small volume 
5 under vacuum. By addition of ethyl ether, .1.5 g of U- 
[ (pyrrolidin-l-tert-butoxycarbonyl-2-yl )carbonyl ]-N ■ - 
[ 4 , 6-bis (pyrrolidin-l-yl ) -1 , 3 , 5-triazin-2-yl Jpiperazine 
precipitates, m.p. 148 °C (after recrystallization from 
diisopropyl ether), [C^ D =-20.25° (c=2.01 in EtOH). . . 
10 EXAMPLE 3 

By reacting an acetonitrile solution of BOC- 
proline N-hydroxysuccinimido ester with an appropriate 
N-substituted piperazine, according to the procedure 
described in Example 2, the following N,N'-disubstitu- 
15 ted piperazines are obtained: 

N ' - [ (pyrrol idin-l-tert-butoxycarbonyl-2-yl ) carbonyl ]-N- 
(pyridin-2-yl)piperazine, 

N'-[ (pyrrolidin-l-tert-butoxycarbonyl-2-yl)carbonyl]-N- 
[ 2 , 6-bis ( die thylamino ) pyrimidin-4-yl ]piperazine , 
20 N'-[ (pyrrol idin-l-tert-butoxycarbonyl-2-yl ) carbonyl ]-N- 
[ 2 , 6-bis ( allylamino )pyrimidin-4-yl ]piperazine , 
(-)-N ' - [ (pyrrol idin-l-tert-butoxycarbonyl-2-yl ) carbo- 
nyl ]-N- [ 2 , 6-bis (pyrrolidin-l-yl )pyrimidinil-4-yl ]pi- 
perazine, m.p. 168-170°C, [cf] D «-20.7° (c»2 in EtOH), 
25 (+)_N'-[ (pyrrolidin-l-tert-butoxycarbonyl-2-yl) carbo- 
nyl ] -N- [2 , 6-bis (pyrrolidin-l-yl )pyrimidin-4-yl Jpipera- 
zine, [qf] D =+20.2° (c-2.03 in EtOH), 

N ' - [ (pyrrolidin-l-tert-butoxycarbonyl-2-yl ) carbonyl ] -N- 
[2 , 6-bis (pyrrol idin-l-yl )pyrimidin-4-yl ] piperazine , 
30 m.p. 125°C, 

N ' - [ (pyrrol idin-l-tert-butoxycarbonyl-2-yl ) carbonyl ] -N- 
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[2, 6-bis (diamino)pyrimidin-4-yl] piper azine , 

N 1 - [ (pyrrolidin-l-tert-butoxycarbonyl-2-yl ) carbonyl ] -N- 

[2, 6-bis (diethylamino)-5-benzoylpyrimidin-4-yl]pipera- 

zine, 

5 N'-[ ( pyrrol idin-l-tert-butoxycarbonyl-2-yl ) carbonyl ] -N- 
[2 , 6-bis (diethylamino) -5-acetylpyrimidin-4-yl ] piper a- 
zine, 

N 1 -[ (pyrrol idin-l-tert-butoxycarbonyl-2-yl ) carbonyl ]-N- 
[2 , 6-bis (pyrrolidin-l-yl ) -5-acetylpyrimidin-4-yl ]pipe.- 
10 razine, 

N '-[ (pyrrolidin-l-tert-butoxycarbonyl-2-yl ) carbonyl ]-N- 
[ 2 , 6-bis ( pyrrolidin-l-yl ) -5-benzoy lpyrimidin-4-yl ] pipe- 
razine , 

N 1 - [ (pyrrolidin-l-tert-butoxycarbonyl-2-yl ) carbonyl ] -N- 
15 [4 , 6-bis ( allylamino) -1, 3 , 5-triazin-2-yl ]piperazine , 

N'-[ (pyrrolidin-l-tert-butoxycarbonyl-2-yl) carbonyl ]-N- 
[4 , 6-bis (2-propylamino)-l, 3 , 5-triazin-2-yl jpiperazine , 
N ( pyrrol idin-l-tert-butoxycarbonyl-2-yl ) carbonyl ] -N- 
[ 4 , 6-bis ( die thylamino ) -1 , 3 , 5-triazin-2-yl ]piperazine , 
20 ( - ) -N 1 - [ ( pyrrol idin-l-tert-butoxycarbonyl-2-yl ) carbo- 
nyl ] -N- [ 3 , 6-bis ( die thylamino ) pyridin-2-yl ] piperazine , 
[CU D =-19*3° (c«2.07 in EtOH) , 

( + ) -N 1 - [ (pyrrolidin-l-tert-butoxycarbonyl-2-yl ) carbo- 
nyl ] -N- [ 3 , 6-bis ( diethy lamino ) pyr idin-2-yl ] piper az ine , 

25 [0(] D =+19.8 o (c=r2.01 in EtOH), 

N 1 - [ (pyrrolidin-l-tert-butoxycarbonyl-2-yl ) carbonyl ] -N- 
[3 , 6-bis (pyrrolidin-l-yl )pyridin-2-yl]piperazine ; 
N 1 -t (pyrrolidin-l-tert-butoxycarbonyl-2-yl) carbonyl ]-N- 
[ 3 , 6-bis ( allylamino ) pyridin-2-yl ]piper azine , 

30 N 1 - [ (pyrrolidin-l-tert-butoxycarbonyl-2-yl ) carbonyl ] -N- 
1 3 , 6-bis (propargylamino )pyridin-2-yl Jpiperazine , 
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N ' - [ (pyrrol idin-l-tert-butoxycarbonyl-2-yl ) carbonyl ] -N- 
[3, 6-bis(N-ethyl-N-allylamino)pyridin-2-yl]piperazine, 
N • - [ (pyrrol idin-l-tert-butoxycarbonyl-2-yl ) carbonyl ] -N- 

( (3-hydroxy-2-pyridinyl)methyl)piperazine. 

EXAMPLE 4 

2.54 ml of trifluoroacetic acid are added, with 
stirring and under inert gas atmosphere, to a solution 
of 1.4 g of N-[ (pyrrolidin-l-tert-butoxycarbonyl-2- 
yl ] carbonyl ] -N ' - [ 4 , 6-bis (pyrrol idin-l-yl ) -1 , 3 , 5-tria- 
zin-2-yl]piperazine in 10 ml of methylene chloride. 
After 3 hours at room temperature, the reaction mixture 
is added with IN NaOH to basic pH, then it is extracted 
with methylene chloride and repeatedly washed with 
wat er . 

15 The organic extracts are dried over sodium sulfate 

and solvent is evaporated off under reduced pressure. 
The crude product is crystallized from ethyl ether, to 
obtain 950 mg of N- [ (pyrrolidin-2-yl ) carbonyl ]-N •- [4 , 6- 
bis (pyrrol idin-l-yl )-l , 3 , 5-triazin-2-yl ]piperazine , 
m.p. 143-C, [0(] D =-65.75- (c=0,23 in EtOH) . 

EXAMPLE 5 



10 



20 



By reacting the N,N'-disubstituted piperazines 
described in Example 3, according to the procedure 
described in Example 4, the following N' -substituted. N- 
25 [ (pyrrol idin-2-yl) carbonyl Jpiperazines are obtained: 

N'-[ (pyrrolidin-2-yl) carbonyl ]-N-(pyridin-2-yl )pipera- 
zine , 

N ■ - [ ( pyrrol idin-2-yl ) carbonyl J -N- [ 2 , 6-bis ( diethylami- 
no)pyrimidin-4-yl]piperazine, 

N ' - [ (pyrrol idin-2-yl ) carbonyl ] -N- [ 2 , 6-bis ( allylami- 
no)pyrimidin-4-yl]piperazine, 



30 
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(-) _n • - [ (pyrrolidin-2-yl ) carbonyl ] -N- [2 , 6-bis (pyrroli- 
din-l-yl ) pyr imidin-4-yl ] piper a2ine , m . p . 172-1 74*0, 
[O0 D =-56.6° (c=1.88 in EtOH) , 

( + ) -N 1 - [ ( pyrro lidin-2-yl ) carbonyl ] -N- [ 2 , 6-bis ( pyrroli- 
5 din-l-yl ) pyrimidin-4 -yl ] piper azine , m . p 14 8 -1 5 1 ° C , 
[0(] D =+53.5° (c-2.02 in EtOH), 

N'-[ (pyrrolidin-2-yl)carbonyl]-N-[2, 6-bis ( pyrrol idin-1- 

yl)pyrimidin-4-yl] piperazine, m.p. 137°C, 

N '-t (pyrrolidin-2-yl)carbonyl]-N-[2, 6-bis (diamino)pyri- 

1 0 midin-4-yl ] piperaz ine , 

N ' - [ (pyrrolidin-2-yl ) carbonyl ] -N- [ 2 , 6-bis ( diethylami- 
no) -5-benzoylpyrimidin-4-yl ]piperazine , 
N'-[ (pyrrolidin-2-yl) carbonyl ]-N- [2, 6-bis (diethylami- 
no) -5-acetylpyrimidin-4-yl]piperazine, 

15 N 1 - [ (pyrrolidin-2-yl ) carbonyl ] -N- 1 2 , 6-bis ( pyrrol idin-1- 
yl ) -5-acetylpyrimidin-4-yl Jpiperazine , 

N'-[ ( pyrrol i din- 2 -yl ) carbonyl ]-N- [2, 6-bis ( pyrrol idin-1- 
yl ) -5-benzoylpyrimidin-4-yl ] piper azine , 
N*-[ (pyrrolidin-2-yl)carbonyl]-N-[4, 6-bis (allylamino)- 
20 1,3 ,5-triazin-2-yl]piperazine, 

N'-[ ( pyrrol idin-2-yl ) carbonyl ]-N- [4 , 6-bis (2-propyla- 
mino)-l, 3 ,5-triazin-2-yl]piperazine, 

N 1 - [ ( pyrrol idin-2-yl ) carbonyl ] -N- 1 4 , 6-bis ( diethylami- 
no ) -1 , 3 , 5-triazin-2-yl ] piperazine , 
25 ( - ) -N f - [ ( pyrrol idin-2-yl ) carbonyl ] -N- [ 3 , 6-bis ( diethyl a- 
mino ) pyr idin-2-yl ] piperazine , oil , [0(] D =-4 3 . 3 0 ( c==2 . 5 6 
in EtOH), 

( + ) -N 1 - [ (pyrrol idin-2-yl ) carbonyl ] -N- [ 3 , 6-bis ( diethyla- 
mino ) pyr idin-2-yl ] piper az ine , [0(] D =+4 8.4° ( c-2 .01 in 
30 EtOH), 

N ' - [ (pyrrol idin-2-yl ) carbonyl ] -N- [ 3 , 6-bis ( pyrrol idin-1- 
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yl)pyridin-2-yl) piperazine, 

N • - 1 ( pyrrol idin-2-yl ) carbonyl ] -N- [ 3 , 6-bis ( allyl ami - 
no ) pyridin-2-yl ]piperazine , 

N ' - [ (pyrrol idin-2-yl ) carbonyl ] -N- [ 3 , 6-bis (propargylami- 
5 no)pyridin-2-yl]piperazine, 

N • - [ (pyrrolidin-2-yl ) carbonyl ] -N- [ 3 , 6-bis (N-ethyl-N-al- 
lylamino)pyridin-2-ylJpiperazine # 

N'-[ (pyrrolidin-2-yl) carbonyl] -N-( (3-hydroxy-2-pyridi- 
nyDniethyl) piperazine. 
10 EXAMPLE 6 

0.8 g of N-[ (pyrrol idin-2-yl) carbonyl ]-N'-[ 4,6- 
bis (pyrrolidin-l-yl )-l, 3 , 5-triazin-2-yl ]piperazine dis- 
solved in 20 ml of acetonitrile are added at 0°C and 
under stirring, with 0.22 g of potassium bicarbonate 

15 and with a solution of 0.28 ml of ethyl malonyl 
chloride in 5 ml of acetonitrile. After 4 hours at room 
temperature and under stirring, the reaction mixture is 
added with water (50 ml) and extracted repeatedly with 
ethyl acetate (3x20 ml). The organic extracts are dried 

10 over sodium sulfate and solvent is evaporated off under 
reduced pressure. The residue (0.86 g) is purified by 
silica gel chromatography (eluent 1:1 hexane/AcOEt ) , to 
give N-[ (l-ethoxymalonylpyrrolidin-2-yl)carbonyl]-N'- 
[ 4 , 6-bis (pyrrolidin-l-yl ) -1, 3 , 5-triazin-2-yl ]pipera- 

5 zine, m.p. 95»C, [0tf D =-23.95° (c=0.2 in EtOH ) . 

EXAMPLE 7 

According to the procedure described in Example 6, 
starting from the N,N'-disubstituted piperazines 
described in Example 5 and from optionally 2-substitu- 
0 ted malonic acid monoester-monochlorides, and from 
cyanoacetil chloride, the following piperazines are 
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prepared: 

N 1 - [ ( l-ethoxymalonylpyrrolidin-2-yl ) carbonyl ] -N- ( pyri- 
din-2-yl ) piperazine , 

N 1 - [ (l-ethoxymalonylpyrrolidin-2-yl ) carbonyl ] -N- [2,6- 
5 bis (diethylamino)pyrimidin-4-yl] piperazine, 

N'-[ (l-ethoxymalonylpyrrolidin-2-yl)carbonyl]-N-t2, 6- 
bis ( ally lamino ) pyrimidin-4-yl ] piperazine , 
( - ) — N 1 — [ (l-ethoxymalonylpyrrolidin-2-yl ) carbonyl ] -N- 
[2 , 6-bis (pyrrolidin-l-yDpyrimidin-4-ylJpiperazine^ 
10 m.p. 170-172°C, [0[] D =-26.5 (c=2.19 in EtOH) , 

( + ) -N 1 - T ( l-ethoxymalonylpyrrolidin-2-yl ) carbonyl ] -N- 
[ 2 , 6-bis (pyrr olidin-l-yl ) pyrimidin-4-yl ] piperazine , 
m.p. 133-135°C, [0^3^+26.5° (c-2.14 in EtOH) 
N 1 - [ ( l-ethoxymalonylpyrrolidin-2-yl ) carbonyl ] -N- [2,6- 
15 bis (pyrrolidin-l-yl )pyrimidin-4-yl]piperazine, 
m.p. 127-129°C, 

N 1 - [ ( 1 -ethoxymalonylpyrr ol idin-2 -y 1 ) carbonyl ] -N- [2,6- 

bis (diamino ) -pyrimidin-4-yl J piperazine , 

N ' - [ (1-ethoxymalonylpyrrol idin-2 -yl ) carbonyl ] -N- [2,6- 

20 bis ( diethy lamino ) -5-benzoylpyrimidin-4-yl ] piperazine , 
N 1 - [ (l-ethoxymalonylpyrrolidin-2-yl ) carbonyl ] -N- [2,6- 
bis ( die thy lamino ) -5-acetylpyrimidin-4-yl ]piperazine , 
N 1 - [ (l-ethoxymalonylpyrrolidin-2-yl ) carbonyl ] -N- [2,6- 
bis (pyrrolidin-l-yl ) -5-acetylpyrimidin-4-yl ] piperazine , 

25 N 1 - [ (1-ethoxymalonylpyrrol idin-2 -yl ) carbonyl ] -N- [2,6- 
bis ( pyrrolidin-l-yl )-5-benzoylpyrimidin-4-yl ] pipera- 
zine, 

N'-[ (l-ethoxymalonylpyrrolidin-2-yl ) carbon yl ]-N-[4 , 6- 
bis(allylamino)-!, 3 , 5-triazin-2-yl]piperazine, 
30 N 1 - [ (1 ^-ethoxymalonylpyrr olidin-2-yl ) carbonyl ] -N- [4,6- 
bis (2-propylamino ) -1 , 3 , 5-triazin-2-yl ]piperazine , 



WO 52/18478 



PCT/EP92/00724 



21 

N 1 - [ (l-ethoxymalonylpyrrolidin-2-yl ) carbonyl J -N- [4,6- 
bis ( die thylamino ) -1 , 3 , 5-triazin-2-yl ]piperazine , 
(-)-N'-[ (1-ethoxymalonylpyrrol idin-2-yl ) carbonyl ] -N- 
[ 3 , 6-bis ( diethylamino )pyridin-2-yl ]piperazine , m.p . of 
5 hydrochloride 80-85°C, [Otf D =-20.6° (free _ base, c-2.09 
in EtOH) , 

( + ) -n 1 - [ ( 1-ethoxymalonylpyrrol idin-2-yl ) carbonyl ] -N- 
[ 3 , 6-bis ( die thylamino ) pyr idin-2-yl ] piperazine , 
tOU D =+20.1° (c-2.01 in EtOH), 

10 N 1 - [ ( l-ethoxymalonylpyrrolidin-2-yl ) carbonyl ] -N- [3,6- 
bis ( pyrrol idin-l-yl )pyridin-2-yl ] piperazine , 
N 1 - [ ( l-ethoxymalonylpyrrolidin-2-yl ) carbonyl ] -N- [3,6- 
bis ( allylamino )pyridin-2-yl ]piperazine , 
N 1 - [ ( 1-ethoxymalonylpyrro lidin-2-yl ) carbonyl ] -N- [3,6- 

15 bis (propargylamino)pyridin-2-yl] piperazine, 

N 1 - [ { l-ethoxymalonylpyrrolidin-2-yl ) carbonyl ] -N- [3,6- 

bis (N-ethyl-N-allylamino)pyridin-2-yl]piperazine, 

N 1 - [ ( l-ethoxymalonylpyrrolidin-2-yl ) carbonyl ] -N- [ 3-hy- 

droxy-2-pyridinylmethyl)piperazine, 

20 N«-[ (l-( (2 ' ,2 ' -dimethyl )ethoxymalonyl)pyrrolidin-2- 
yl ) carbonyl ] -N- (pyridin-2-yl )piperazine , 
N , -[(l-((2 , ,2 , -dimethyl ) ethoxymalony 1 ) pyrrolidin-2- 
yl ) carbonyl ]-N- (2 , 6-bis ( diethylamino )pyrimidin-4-yl ] pi- 
perazine, 

25 N'-[(l-((2',2' -dimethyl ) ethoxymalony 1 ) pyrrol idin-2- 

yl ) carbonyl ] -N- ( 2 , 6-bis ( allylamino ) pyrimidin-4-yl ] pipe- 
razine, 

(-)-N'-[(l-((2' ,2 '-dimethyl ) ethoxymalony 1 ) pyrrol idin-2- 
yl ) carbonyl ] -N- [ 2 , 6-bis (pyrrolidin-l-yl ) pyrimidin-4- 
10 yl]piperazine, m.p. 139-140°C, [d] D *-l5.3° (c-0.2 in 
EtOH) , 
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N<-[ (l-( (2 1 ,2 '-dimethyl) ethoxymalonyl) pyrrol idin-2-yl)- 
carbonyl ] -N- [ 2 , 6-bis ( diamino ) pyrimidin-4-yl ] piper az ine , 
N'-[ (l-( (2 1 ,2 1 -dimethyl ) ethoxymalonyl ) pyrrol idin-2- 
yl ) carbonyl ] -N- [ 2 , 6-bis ( diethylamino ) -5-benzoylpyrimi- 
5 din-4-yl] piper azine, 

N'-[ (l-( (2 1 ,2 1 -dimethyl )ethoxymalonyl)pyrrolidin-2- 
yl ) carbonyl ] -N- [ 2 , 6-bis ( diethylamino ) -5-acetylpyrimi- 
din-4-yl ] piperazine , 

N'-[ (l-( (2 1 ,2 '-dimethyl ) ethoxymalonyl )pyrrolidin-2- 
10 yl ) carbonyl ] -N- [ 2 , 6-bis (pyrrolidin-l-yl ) -5-acetylpyri- 
midin-4-yl]piperazine, 

N'-[ (l-( (2 1 ,2 ' -dimethyl) ethoxymalonyl ) pyrrol idin-2- 
yl ) carbonyl ] -N- [ 2 , 6-bis (pyrrolidin-l-yl ) -5-benzoylpyri- 
midin-4-yl]piperazine, 
15 N'-[ (l-( (2 1 ,2 '-dime thy 1) ethoxymalonyl )pyrrolidin-2- 
yl ) carbonyl ] -N- [ 4 , 6-bis ( ally lamino ) -1 , 3 , 5- triaz in-2- 
yl]piperazine, 

N ' - [ (1- ( ( 2 1 , 2 1 -dimethyl ) ethoxymalonyl ) pyrrol idin-2- 
yl ) carbonyl ]-N- [ 4 , 6-bis (pyrrolidin-l-yl ) -1 , 3 , 5-triazin- 
20 2-yl]piperazine, 

N r -[ (l-( (2 1 ,2'-dimethyl)ethoxymalonyl)pyrrolidin-2- 

yl ) carbonyl ] -N- [ 4 , 6-bis ( 2 -propy lamino ) -1 , 3 , 5- triaz in-2- 

yl ]piperazine , 

N • - [ (1- ( { 2 ' , 2 1 -dimethyl ) ethoxymalonyl ) pyrrol idin-2- 
25 yl ) carbonyl ] -N- [ 4 , 6-bis ( diethylamino ) -1 , 3 , 5- triaz in-2- 
yl]piperazine, 

N'-[ (l-( (2 1 ,2 '-dime thy 1) ethoxymalonyl) pyrrol idin-2- 
yl ) carbonyl ] -N- [ 3 , 6-bis ( diethylamino ) pyr idin-2- 
yl]piperazine, 

30 N'-[ (l-( (2 r # 2'-dimethyl)ethoxymalonyl)pyrrolidin-2- 
yl) carbonyl ]-N- [3, 6-bis (pyrrolidin-l-yl )pyridin-2- 
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yl]piperazin , 

N'-[(l-((2»,2' -dime thy 1 ) ethoxymalonyl ) pyrrol idin-2- 
yl ) carbonyl ] -N- [ 3 , 6-bis ( allylamino ) pyr idin-2- 
yljpiperazine, 

5 N'-[(l-((2' ,2 '-dimethyl ) ethoxymalonyl )pyrrolidin-2- 
yl ) carbonyl ] -N- [ 3 , 6-bis (propargylamino ) pyridin-2- 
yljpiperazine, 

N'-[ (l-( (2 ' ,2 '-dime thy 1) ethoxymalonyl) pyrrol idin-2- 

yl ) carbonyl ]-N- [3 , 6-bis (N-ethyl-N-allylamino)pyridin-2- 

10 yl]piperazine, 

N • - [ (1- ( ( 2 ' , 2 ' -dimethyl ) ethoxymalonyl ) pyrrol idin-2- 
yl ) carbonyl ]-N- ( 3-hydroxy-2-pyridinylmethyl ) piper azine , 
N ' - [ (1- ( 1 • - ( ethoxycarbonyl ) cyclopentane-1 1 -carbo- 
nyl )pyrrolidin-2-yl ) carbonyl ]-N-(pyridin-2-yl )pipera- 

15 zine, 

N'-[ (l-d 1 -(ethoxycarbonyl )cyclopentane-l '-carbo- 
nyl )pyrrolidin-2-yl ) carbonyl ] -N- [ 2 , 6-bis ( diethy 1- 
amino ) pyr imidin -4 -yl ] piper azine , 

N '- [ ( 1- ( 1 '-( ethoxycarbonyl ) cyclopentane-1 • -carbo- 
20 nyl )pyrrolidin-2-yl ) carbonyl ] -N- [ 2 , 6-bis ( allylamino ) py- 
rimidin-4-yl Ipiperazine , 

( _ ) _n • - [ (1- ( 1 ' - ( ethoxycarbonyl ) cyclopentane-1 1 -carbo- 
nyl )pyrrolidin-2-yl ) carbonyl ]-N- [ 2 , 6-bis ( pyr roli din-1- 
yl)pyrimidin-4-yl ]piperazine, hydrochloride m.p. 189- 
25 190 e C, 

N ' - [ (1- ( 1 ' - ( ethoxycarbonyl ) cyclopentane-1 1 -carbo- 
nyl )pyrrolidin-2-yl ) carbonyl ]-N- [ 2 , 6-bis ( diamino )pyri- 
midin-4-yl ]piperazine , 

N ' - [ (1- ( 1 • - ( ethoxycarbonyl ) cyclopentane-1 ' -carbo- 
30 nyl )pyrrolidin-2-yl) carbonyl ]-N-[ 2, 6-bis (die thylamino) - 
5-benzoylpyrimidin-4-yl ]piperazine , 
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N 1 — [ ( 1— ( X 1 — ( ethoxycarbonyl ) cyclopen t ane-1 1 -carbo- 
nyl ) pyrrol idin-2-y 1 ) carbonyl ] -N- 1 2 , 6-bis ( diethyl amino ) - 
5-acetylpyrimidin-4-yl Jpiperazine, 
N 1 - [ ( 1- ( 1 1 - ( ethoxycarbonyl ) cyclopentane-1 ' -carbo- 
5 nyl ) pyrrol idin-2-yl ) carbonyl ] -N- [ 2 , 6-bis (pyrrol idin-1- . 
yl ) -5-acetylpyrimidin-4-yl Jpiperazine , 
N '-[ (1- ( 1 1 - ( ethoxycarbonyl ) cyclopentane-1 1 -carbo- 
nyl ) pyrrolidin-2-yl ) carbonyl ] -N- [ 2 , 6-bis (pyrrolidin-1- 
yl ) -5-benzoylpyrimidin~4-yl ]piper azine , 
10 N 1 - [ ( 1- ( 1 1 - ( ethoxycarbonyl ) cyclopentane-1 1 -carbo- 
nyl ) pyrrol idin-2-yl ) carbonyl ] -N- [ 4 , 6-bis ( allylamino ) - 
1,3, 5-triazin-2-yl Jpiperazine , 

N'-fd-d'-C ethoxycarbonyl ) cyclopentane-1 « -carbo- 
nyl )pyrrolidin-2-yl ) carbonyl ]-N- [ 4 , 6-bis (pyrrolidin-1- 

15 yl ) -1 , 3 , 5 -triazin-2-yl jpiperazine , 

N' - [ (1- (1 1 - ( ethoxycarbonyl ) cyclopentane-1 ' -carbo- 
nyl ) pyrrol idin-2 -yl ) carbonyl ] -N- [ 4 , 6-bis ( 2 -propyl a- 
mino) -1 , 3 , 5- triazin-2-yl Jpiperazine , 
N 1 - [ (1- ( 1 1 - ( ethoxycarbonyl ) cyclopentane-1 1 -carbo- 

20 nyl ) pyrrolidin-2-yl ) carbonyl ] -N- [ 4 , 6-bis ( die thylamino ) - 
1,3, 5-triazin-2-yl Jpiperazine , 

N 1 - [ ( 1- ( 1 1 - ( ethoxycarbonyl ) cyclopentane-1 1 -carbo- 
nyl ) pyrrol idin-2 -yl ) carbonyl ] -N- [ 3 , 6-bis ( diethyl ami- 
no ) pyridin-2-yl Jpiperazine , 
25 N'-[ (l-(l ! -( ethoxycarbonyl) cyclopentane-1 '-carbo- 
nyl ) pyrrolidin-2-yl ) carbonyl ] -N- [ 3 , 6-bis (pyrrolidin-1- 
yl ) pyridin-2-yl Jpiperazine , 

N 1 - [ ( 1- ( 1 1 - ( ethoxycarbonyl ) cyclopentane-1 1 -carbo- 
nyl ) pyrrol idin-2-yl ) carbonyl J -N- [ 3 , 6-bis ( allyl amino ) py- 
30 ridin-2-yl Jpiperazine , 

N 1 - [ (1- ( 1 1 - ( ethoxycarbonyl ) cyclopentan -1 1 -carbo- 
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nyl ) pyrrol idin-2-yl ) carbonyl ] -N- 1 3 , 6-bis ( propargylami- 
no )pyridin-2-yl Jpiperazine , 

l^-fd-d'-f ethoxycarbonyl ) cyclopen tane-1 1 -carbo- 
nyl ) pyrrolidin-2-yl ) carbonyl ] -N- [ 3 , 6-bis ( N-e thyl-N-al- 
5 lylamino)pyridin-2-yl]piperazine, 

N 1 - [ (1- ( 1 ■ - (ethoxycarbonyl ) cyclopen tane-1 ■ -carbo- 
nyl ) pyrrol idin-2-yl) carbonyl ]-N-( 3-hydroxy-2-pyridinil- 
methyDpiperazine, 

N • - [ (1- (1 ' - (ethoxycarbonyl ) cyclohexane-1 • -carbonyl ) pyr- 
10 rolidin-2-yl ) carbonyl ] -N- (pyridin-2-yl ) piperazine , 

N • - [ (1- ( 1 • - (ethoxycarbonyl ) cyclohexane-1 1 -carbonyl )pyr- 
rolidin-2-yl ) carbonyl ]-N-[ 2 , 6-bis ( diethylamino)pyrimi- 
din-4-yl ]piperazine , 

N'-fd-d'-t ethoxycarbonyl ) cyclohexane-1 1 -carbonyl ) pyr- 

15 rolidin-2-yl ) carbonyl ]-N-[2, 6-bis (ally laraino)pyrimidin- 
4-yl ]piperazine , 

(-)-N' -[ (1-(1 1 - (ethoxycarbonyl ) cyclohexane-1 • -carbo- 
nyl )pyrrolidin-2-yl ) carbonyl ]-N- [2 , 6-bis (pyrrolidin-1- 
yl)pyrimidin-4-yl]piperazine, m.p. 192-193*0, 
20 tdJ D = -19.6° (c-0.2 in EtOH), 

N 1 - [ ( 1- ( 1 1 - ( ethoxycarbonyl ) eye lohexane-1 • -carbonyl ) pyr- 
rol idin-2-yl ) carbonyl ]-N- [2 , 6-bis (diamino )pyr imidin-4- 
yl]piperazine, 

N'-tfl-d'-f ethoxycarbonyl ) cyclohexane-1 1 -carbonyl ) pyr- 
2 5 rolidin-2-yl ) carbonyl ]-N- [ 2 , 6-bis ( die thylamino ) -5-ben- 
zoylpyrimidin-4-yl Jpiperazine , 

N • - [ (1- (1 • - ( ethoxycarbonyl ) cyclohexane-1 ' -carbonyl ) pyr- 
rolidin-2-yl ) carbonyl ] -N- [ 2 , 6-bis ( diethylamino ) -5-ace- 
tylpyrimidin-4-yl Jpiperazine, 
30 N'-td-d'-f ethoxycarbonyl ) cyclohexane-1 ■ -carbonyl ) pyr- 
rolidin-2-yl ) carbonyl J-N- [ 2 , 6-bis (pyrrolidin-l-yl ) -5- 
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acetylpyrimidin-4-yl Jpiperazine, 

N ' - [ (1- (1 ' - ( ethoxycarbonyl ) cyclohexane-1 ' -carbonyl ) pyr 
rolidin-2-yl ) carbonyl ] -N- [ 2 , 6-bis (pyrrolidin-l-yl ) -5- 
benzoylpyrimidin-4-yl Jpiperazine, 
5 N • - [ (1- ( 1 1 - ( ethoxycarbonyl ) cyclohexane-1 1 -carbonyl ) pyr 
rol idin-2-yl ) carbonyl ] -N- [ 4 , 6-bis ( allylamino ) -1 , 3 , 5- 
triazin-2-yl Jpiperazine , 

N 1 - [ (1- (1 1 - (ethoxycarbonyl ) cyclohexane-1 1 -carbonyl ) pyr 
rolidin-2-yl ) carbonyl ] -N- [ 4 , 6-bis ( pyrrolidin-l-yl ) - 
10 1,3, 5-tr iazin-2-yl Jpiperazine , 

N 1 - [ d- d • - ( ethoxycarbonyl ) cyclohexane-1 1 -carbonyl ) pyr- 
rol idin-2-yl ) carbonyl ] -N-[4 , 6-bis ( 2 -propyl amino ) -1 , 3 , 5- 
triazin-2-yl Jpiperazine , 

N « - [ (1- d ' - ( ethoxycarbonyl ) cyclohexane-1 1 -carbonyl ) pyr- 
15 rolidin-2-yl ) carbonyl ] -N-[ 4 , 6-bis ( die thy lamino ) -1 , 3 , 5- 
triazin-2-yl Jpiperazine , 

N ■ - [ (1- (1 ■ - (ethoxycarbonyl ) cyclohexane-1 1 -carbonyl )pyr- 
rolidin-2-yl ) carbonyl ] -N- [ 3 , 6-bis ( diethylamino)pyridin- 
2-yl Jpiperazine , 
20 N 1 - [ ( 1- (1 ' - ( ethoxycarbonyl ) cyclohexane-1 • -ca rbonyl ) pyr- 
rolidin-2-yl ) carbonyl J -N- [ 3 , 6-bis ( pyrrolidin-l-yl ) pyr i- 
din-2-yl Jpiperazine , 

N • - [ (1- ( 1 1 - ( ethoxycarbonyl ) cycl ohexane-1 1 -carbonyl ) pyr- 
rolidin-2-yl) carbonyl J -N- [3, 6-bis (allylamino)pyridin-2- 
25 yl Jpiperazine, 

N'-ffl-d'-f ethoxycarbonyl ) cyclobutane-1 * -carbonyl ) pyr- 
rolidin-2-yl ) carbonyl J -N- [3 , 6-bis ( propargy lamino ) pyri- 
din-2-ylJpiperazine, 

N ' - [ (1- (1 ■ - ( ethoxycarbonyl ) cycl propane-1 • -carbo- 
3 0 nyl ) pyrrolidin-2-yl ) carbonyl J -N- [ 3 , 6-bis ( N-e thyl-N- 
allylamino ) pyr idin-2-yl Jpiperazine , 
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N 1 - [ ( 1- ( 1 f - ( ethoxycarbonyl ) cyclohexane-1 1 -carbonyl ) pyr- 
rolidin-2-yl ) carbonyl J-N-[ 3-hydroxy-2-pyridinylme- 
thyl ) piperazine , 

N • - [ (1- (cyan omethylcar bony 1 ) pyrrol idin-2-yl ) carbonyl ] - 
5 N- (pyridin-2-yl ) piperazine , 

N 1 - [ (1- (cyanomethylcarbonyl ) pyrrol idin-2-yl ) carbonyl ] - 
N- [ 2 , 6-bis ( diethy lamino )pyrimidin-4-yl Jpiperazine , 
N 1 - [ ( 1- ( cyanomethylcarbonyl ) pyrrolidin-2-yl ) carbonyl ] - 
N-[2 , 6-bis ( allylamino )pyrimidin-4-yl Jpiperazine , 
10 ( - ) -N • - [ ( 1- ( cyanome thylcarbonyl )pyrrolidin-2- 

yl ) carbonyl ] -N- [ 2 , 6-bis (pyrrol idin-l-yl ) pyrimidin-4- 

yl Jpiperazine, m.p. 198-199°C, [dU D - -8.4° (c=0.19 in 

DMF) , 

N' -[ (l-( cyanomethylcarbonyl ) pyrrol idin-2-yl ) carbonyl J - 
15 N- 1 2 , 6-bis ( diethylamino ) -5-benzoylpyrimidin-4-yl Jpipe- 
razine, 

N 1 - [ ( 1- ( cyanomethylcarbonyl ) pyrrol idin-2-yl ) carbonyl ] - 
N- [ 2 , 6-bis (diethylamino)-5-acetylpyrimidin-4-yl Jpipe- 
razine, 

20 N ' - [ (1- ( cyanomethylcarbonyl ) pyrrol idin-2-yl ) carbonyl ] - 
N-[2 , 6-bis (pyrrolidin-l-yl )-5-acetylpyrimidin-4-yl Jpi- 
perazine, 

N 1 - [ (1- ( cyanomethylcarbonyl ) pyrrol idin-2-yl ) carbonyl J - 
N- [ 2 , 6-bis (pyrrolidin-l-yl ) -5-benzoylpyrimidin-4-yl Jpi- 
25 perazine, 

N'-t (1- (cyanomethylcarbonyl )pyrrolidin-2-yl)carbonyl J- 
N- [ 4 , 6-bis ( allylamino ) -1 , 3 , 5-triaz in-2-yl Jpiperazine , 
N • - [ ( 1- ( cyan methy Icarbonyl ) pyrrol idin-2-yl ) carbonyl J - 
N-[4, 6-bis (pyrrolidin-l-yl) -1,3,5- triazin-2-yl Jpipera- 
30 zine, 

N • - [ ( 1 - ( cyan omethy Icarbonyl ) pyrrol idin-2-yl ) carbonyl ] - 
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N- [4 , 6-bis ( 2-propylamino ) -1 , 3 , 5-triazin-2-yl Jpipera- 
zine, 

N 1 - [ (1- ( cyanomethylcarbonyl ) pyrrol idin-2-yl ) carbonyl ] - 
N- [4 , 6-bis ( die thylamino ) -1 , 3 , 5-triazin-2-yl ]piperazine , 
5 N' -[ (l-(cyanomethylcarbonyl )pyrrolidin-2-yl ) carbonyl ]- 
N— [3, 6-bis ( die thylamino ) pyridin-2-yl Jpiperazine , 
N'-t (l-( cyanomethylcarbonyl ) pyrrolidin-2-yl ) carbonyl J - 
N-[3, 6-bis (pyrrolidin-l-ylJpyridin-2-yl]piperazine, 
N « - [ (1- ( cyanomethylcarbonyl ) pyrrol idin-2-yl ) carbonyl ] - 

10 N- [ 3 , 6-bis ( allylamino )pyridin-2-yl ]piperazine , 

N* -[ (1- (cyanomethylcarbonyl ) pyrrol idin-2-yl ) carbonyl ]- 
N- [3 , 6-bis (propargylamino )pyridin-2-yl Jpiperazine , 
N ' - [ (1- (cyanomethylcarbonyl ) pyrrol idin-2-yl ) carbonyl ] - 
N-[3, 6-bis (N-ethyl-N-allylamino)pyridin-2-yl Jpipera- 

15 zine, 

N ' - [ (1- ( cyanomethylcarbonyl ) pyrrol idin-2-yl ) carbonyl ] - 

N- [ 3-hydroxy-2-pyridinylmethyl ) piperazine , 

N- [ (l-methoxymalonylpyrrolidin-2-yl ) carbonyl ] -N ' - [ 2 , 6- 

bis (pyrrolidin-l-yl )pyrimidin-4-yl Jpiperazine , 

20 N-[ (l-tert-butoxymalonylpyrrolidin-2-yl)carbonyl J-N'- 

[ 3 , 6-bis ( die thy lamino )pyridin-2-yl Jpiperazine . 

EXAMPLE 8 

0.023 ml of concentrated sulfuric acid are cautio- 
usly added to a solution of 4 g of 2 ,2-dimethylmalonic 

25 acid in 30 ml of a 1:2 absolute ethanol/toluene 
mixture. The reaction mixture is refluxed, distilling 
the azeotropic water /toluene mixture and adding every 
few an ethanol/toluene mixture. After 3 hours, the 
reaction mixture is added with 50 ml of water and 

30 extracted with ethyl acetate (3x15 ml). The combined 
organic extracts are dried over sodium sulfate and 
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solvent is evaporated off under reduced pressure. The 
residue is purified by silica gel chromatography 
(eluent 2:1 hexane/AcOEt ) . 3.3 g of 2 ,2-dimethylmalonic 
acid diethyl ester are obtained. 
5 3 g of the obtained diester are dissolved in 20 ml 

of a 1:1 ethanol/water mixture and added with 0.89 g of 
potassium hydroxide powder, under stirring. After 3 
hours at 60-70 # C, ethanol is distilled off under 
reduced pressure, then the reaction mixture is added 
10 with 20 ml of water and extracted with methylene 
chloride (2x10 ml). The aqueous phase is acidified with 
IN hydrochloric acid and extracted again with methylene 
chloride (4x10 ml). The second extracts are combined, 
dried over sodium sulfate and solvent is evaporated 
15 off under reduced pressure. 2.1 g of 2 ,2-dimethylmalo- 
nic acid monoethyl ester, a low-melting solid (m.p. 25- 
30 °C) , are obtained. 

EXAMPLE 9 

5.4 g of triethylbenzylammonium chloride and a 
20 solution of 4 g of diethyl malonate and 4.3 ml of 1,4- 
dibromobutane in 30 ml of toluene are added to 50 ml of 
a 50°^ sodium hydroxide solution in water, at 40°C and 
under stirring. 

After 5 hours, the reaction mixture is cooled to 
25 0°C with ice/water and added with IN hydrochloric acid 
to acid pH, then it is extracted with ethyl acetate 
(4x25 ml). The combined organic extracts are repeatedly 
washed (3x20 ml) with a sodium bicarbonate saturated 
aqueous solution and dried over sodium sulfate. Finally 
30 solvent is evaporated off under reduced pressure, to 
obtain 3.4 g of 1,1-cyclopentanedicarboxylic acid 
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diethyl ester. 

3 g of the obtained diester are dissolved in 30 ml 
of a 1:1 ethanol/water mixture and added with 0.78 g of 
potassium hydroxide powder. The reaction mixture is 
5 heated to 60»C for 2 hours, with stirring, then ethanol 
is distilled off under reduced pressure. The reaction 
mixture is washed with ethyl acetate (2x10 ml), then 
added with IN hydrochloric acid to slightly acid pH and 
extracted with ethyl acetate (4x15 ml). The second 
10 organic extracts are combined and dried over sodium 
sulfate, solvent is evaporated off under reduced 
pressure. 2 g of 1,1-cyclopentanedicarboxylic acid 
monoethyl ester are obtained, which is a low-melting 
solid. 

15 EXAMPLE 10 

A solution of 4.8 ml of ethyl malonyl chloride in 
5 ml of acetonitrile is dropped into a solution 
containing 3 g of 2-aminopyridine, 4.4 g of potassium 
carbonate and 2.17 g of triethylbenzylammonium chloride 

20 in 25 ml of acetonitrile, at room temperature and under 
stirring. After one hour, the reaction mixture is add d 
with 70 ml of water and repeatedly extracted with ethyl 
acetate (3x20 ml). The combined organic extracts are 
dried over sodium sulfate, then solvent is evaporated 

25 off under reduced pressure. 

The residue (7 g) is purified by silica gel 
chromatography (eluent 2:1 hexane/AcOEt) to give 4.4 g 
N-( ethoxymalonyl ) -2-aminopyridine . 

A solution of 3.7 g of N-( ethoxymalonyl )-2-ami- 

30 nopyridine in 25 ml of acetonitrile, cooled to 0°C with 
ice/water, is added with 1.6 ml of 35% sodium hydroxide 
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in water, under stirring. After warming to room 

temperature, the reaction mixture is left under 

stirring for 15 more minutes, then 3.5 of N- 

(carboxymethylcarbonyl)-2-aminopyridine sodium salt are 

5 recovered by filtration, m.p. 195 °C. 

EXAMPLE 11 

A solution of 2.79 ml of ethyl malonyl chlorid in 
10 ml of acetonitrile is slowly dropped, with stirring 
and under inert gas atmosphere, into a solution 
10 containing 2.55 g of para-toluenesulf on amide, 1.35 g of 
potassium carbonate and 2.25 g of benzyltriethylammo- 
nium chloride in 50 ml of acetonitrile, warmed to 40 °C. 

The reaction mixture is cooled to room 
temperature, then, after one hour, solvent is 
15 evaporated off under reduced pressure. 

The residue is dissolved with 60 ml of ethyl 
acetate and the resulting organic solution is washed 
first with a sodium bicarbonate saturated aqueous 
solution (2x15 ml), then with water (3x15 ml). Then the 
20 organic phase is dried over sodium sulfate and solvent 
is evaporated off under reduced pressure. 

2.19 g of N-(ethoxymalonyl)para-toluenesulfonamide 
are obtained. 

13.2 ml of a IN sodium hydroxide aqueous solution 
are added to a solution of 1.9 g of N- 
(ethoxymalonyl)para-toluenesulfonamide in 20 ml of 
acetonitrile, at room temperature and under stirring. 
The reaction mixture is h ated to 60°C for one hour, 
then solvent is evaporated off under reduced pressure 
30 and the residue is dissolv d with 30 ml of water and 
repeatedly washed with ethyl acetate (3x5 ml). The 
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aqueous phase is acidified again with IN hydrochloric 

acid and extracted with ethyl acetate (3x10 ml). The 

combined organic extracts are dried over sodium sulfate 

and solvent is evaporated off under reduced pressure, 

5 to obtain 1.6 g of N-(carboxymethylcarbonyl )para-tolue- 

nesulfonamide, m.p. 80°C. 

EXAMPLE 12 

To a solution of 0.4 g of N- 
( carboxyme thyl carbonyl )-2-aminopyridine sodium salt in 

10 20 ml of anhydrous dimethylformamide (DMF), 70 jil of a 
hydrochloric acid ether solution (2.9 M) , 0.37 g of 1- 
ethyl-3- ( 3-dimethylaminopropyl )carbodiimide hydrochlo- 
ride and a solution of 0.79 g of (pyrrolidin-2- 
yl ) carbon yl ] -N- [2 , 6-bis (pyrrol idin-l-yl ) pyrimidin-4- 

15 yl]piperazine in 25 ml of anhydrous DMF are added, in 
succession and under inert gas atmosphere. After 3 
hours the reaction mixture is added with 100 ml of 
water and extracted with ethyl acetate (3x20 ml). The 
combined organic extracts are repeatedly washed with 

20 water (3x10 ml) and dried over sodium sulfate. The 
organic solution is concentrated under reduced pressure 
and the residue (0.65 g) is purified by silica gel 
chromatography (eluent 95.5:0.5 methylene chlo- 
ride /MeOH). 0.5 g of N ! -[l-( ( (pyridin-2-yl )aminocar- 

25 bonylmethylcarbonyl )pyrrolidin-2-yl ) carbonyl ]-N- [2,6- 

bis (pyrrol idin-l-yl)pyrimidin-4-yl )piperazine are 
obtained, m.p. 182°C. 

EXAMPLE 13 

Following the procedure described in Example 12, 
30 starting from N'-[ ( pyrrolidin-2-yl) carbonyl ]-N-[ 2, 6- 
bis (pyrrolidin-l-yl)pyrimidin-4-yl]piperazine and the 
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appropriate ma Ionic mono amides prepared according to 
Example 10, the following N,N'-di substituted piperazi- 
nes are prepared: 

N ' - [ (1- (N-methylhydroxylaminocarbonylmethylcarbo- 
5 nyl ) pyrrol idin-2-yl ) carbonyl J -N- [ 2 , 6-bis ( pyrrol idin-1- 
yl ) pyriraidin-4-yl Jpiperazine , 

N • - [ (1- (aminocarbonylmethylcarbonyl ) pyrrol idin-2- 
yl ) carbonyl ] -N-[ 2 , 6-bis (pyrrolidin-l-yl )pyrimidin-4- 
yl Jpiperazine, 

10 N«-[ (l-(benzylaminocarbonylmethylcarbonyl)pyrrolidin-2- 
yi ) caroonyi j-n-i z , t>-ois (pyrrolidin-l-yl )pyrimidin-4 - 
yl Jpiperazine, 

N«-[ (l-(diethylaminocarbonylmethylcarbonyl)pyrrolidin- 
2-yl ) carbonyl J -N- [ 2 , 6-bis (pyrrolidin-l-yl )pyrimidin-4- 
15 yl Jpiperazine, 

N • - [ (1- ( 1-piperidinocarbonylmethylcarbonyl )pyrrolidin- 
2-yl ) carbonyl ] -N- [ 2 , 6-bis (pyrrolidin-l-yl ) pyrimidin-4- 
yl Jpiperazine, 

N' -[ (l-(N-morpholinocarbonylmethylcarbonyl )pyrrolidin- 
2-yl ) carbonyl J-N- [ 2 , 6-bis (pyrrolidin-l-yl )pyrimidin-4- 
yl Jpiperazine, 

N'-[ (l-(N-(4-thiomorpholino)carbonylmethylcarbonyl )pyr- 
rolidin-2-yl ) carbonyl J-N- [ 2 , 6-bis (pyrrolidin-l-yl )pyri- 
midin-4-yl Jpiperazine , 
25 N«-t (l-(N-(4 ,5-dithiaazepino)carbonylmethylcarbo- 

nyl )pyrrolidin-2-yl ) carbonyl J-N- [ 2 , 6-bis (pyrrolidin-l- 
yl )pyriraidin-4-yl Jpiperazine . 

EXAMPLE 14 

165 g of methyl 2-chloroacetate are dropped into a 
solution of 152 g of N-methylpiperazine and 212 ml of 
triethylamine in 1.5 1 of toluene, with stirring and 
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under inert gas atmosphere; then the reaction mixture 
is heated to 70 °C for 4 hours. After that, the reaction 
mixture is cooled to room temperature, the resulting 
precipitate is filtered and washed on the filter with 
5 100 ml of toluene • The resulting organic solution is 
extracted with water (5x200 ml) and the combined 
organic extracts are refluxed for about 20 hours, then 
water is distilled off under reduced pressure. The 
residue is crystallized from isopropanol, to obtain 
10 168 g of 2- (N-methylpiperazino) acetic acid, m.p. 160- 
161 °C. 

EXAMPLE 15 

Following the procedure described in Example 12, 
starting from N • - [ (pyrrolidin-2-yl ) carbonyl ] -N- [2,6- 
15 bis (pyrrol idin-l-yl)pyrimidin-4-yl Jpiperazine and from 
the appropriate 2-substituted acetic acids prepared 
according to the procedure described in Example 14, the 
following compounds are prepared: 

N'-[ (l-(benzylarainomethylcarbonyl)pyrrolidin-2-yl )car- 
20 bonyl ] -tJ- [ 2 , 6-bis (pyrrolidin-l-yl ) pirimidin-4-yl ] pipe- 
razine , 

N 1 - t ( 1- ( diethylaminomethy Icarbonyl ) pyrrol idin-2-yl ) car- 
bonyl ]-N-[ 2, 6-bis (pyrrolidin-l-yl )pyrimidin-4-yl Jpipe- 
razine, 

25 N 1 - [ (1- ( 1-piper idinomethylcarbonyl ) pyrrol idin-2-yl ) car- 
bonyl ]-N-[ 2 , 6-bis (pyrrolidin-l-yl )pyrimidin-4-yl Jpipe- 
razine , 

N 1 - [ ( 1- ( N-morpholinomethylcarbonyl ) pyrrol idin-2-yl ) car- 
bonyl ] -N- [ 2 , 6-bis (pyrrolidin-l-yl ) pyrimidin-4-yl ] pipe- 
30 razine, 

( - ) -N 1 - [ (1- { N- { 4-th iomorpholino )methy Icarbonyl ) pyrrol i- 
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din -2-yl ) carbon yl ] -N- [ 2 , 6-bis ( pyrrol idin-l-yl ) pyrimi- 
din-4-yl)piperazine, m.p. 225-226°C, [oU D - -16° (c=0.2 
in DMP) , 

N , -((l-(N-(4, 5-dithiaazepino )methylcarbonyl ) pyrrol idin- 
5 2-yl )carbonyl J-N- [2 , 6-bis (pyrrolidin-l-yl )pyrioidin-4- 
yljpiperazine, 

(-)-N'-f (1-(N- ( 4-thiamorpholino )methylcarbonyl Jpyrrol i- 
din-2-yl ) carbonyl ]-N-[3 , 6-bis (die thy lamino) pyridin-2- 
yl]piperazine, hydrochloride m.p. 173-175°C, 

0 ( - ) -n ' - [ ( 1- (N- (4-thiamorpholino )me thylcarbonyl ) pyrroli- 
din-2-yl ) carbon yl ]-N- [2 , 6-bis (pyrrolidin-l-yl )_1 ,3,5- 
triazin-4-yl]piperazine, m.p. 205-207 °C. 

EXAMPLE 16 

A solution of 1 g of N- 

5 (carboxymethylcarbonyl)paratoluenesulphonamide in 30 ml 
of acetonitrile is added, at room temperature and under 
stirring, with 0.97 g of l-ethyl-3-( 3- 
dimethylaminopropyUcarbodiimide hydrochloride and 1.56 
g of (-)-N'-[pyrrolidin-2-yl)carbonyl]-N-[2,6- 

1 bis (pyrrolidin-l-yl )pyrimidin-4-yl]piperazine, in this 
succession. After 3 hours the reaction mixture is added 
with 70 ml of water and extracted with ethyl acetate 
(3x20 ml). The combined organic extracts are washed 
with water (3x10 ml), dried over sodium sulfate and 
solvent is evaporated off under reduced pressure. The 
residue (1.5 g) is purified by silica gel chroma- 
tography (eluent 9.5:0.5 AcOEt/MeOH) , to obtain 0.95 g 
of (-)-N'-t (l-(paratoluenesulphonamidocarbonyl-methyl- 
carbonyl )pyrrolidin-2-yl ) carbonyl ] -N- [ 2 , 6-bis (pyrroli- 
din-l-yl )pyrimidin-2-yl]piperazine , m.p. 170»C, tC(] D - 
-26.9° (c=2.06 in EtOH). 
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EXAMPLE 17 

A solution of 0.6 g of potassium bicarbonate in 5 

ml of water is added to a solution of 2 g of (-)-N'- 

[ (pyrrolidin-2-yl)carbonyl]-N-[2 / 6-bis(pyrrolidin-l- 

5 yl)pyrimidin-4-yl] piper azine in 25 ml of ethyl acetate. 

The reaction mixture is cooled to 0°C, then a 

solution of 0.4 ml of acetyl chloride in 2 ml of ethyl 

acetate is dropped therein, with stirring and under 

inert gas atmosphere. After 30 minutes at 0°C the 

10 reaction mixture is left to warm to room temperature, 

to obtain a precipitate melting at 40 °C. After 15 

minutes the aqueous phase is separated, keeping 

temperature at 40 °C, and the organic phase is washed 

with water (2x5 ml), dried over sodium sulfate and 

15 evaporated under reduced pressure to small volume. From 

this solution 1.75 g of (-)-N'-t (l-acetylpyrrolidin-2- 

yl )carbonyl ]-N-[2 ,6-bis ( pyrrol idin-l-yl)pyr imidin-4- 

yDpiperazine crystallize, m.p. 229-231°C, WU D = -17° 

(c-1 in EtOH). 
20 EXAMPLE 18 

A solution of 2 g of (-)-N'-[ (pyrrolidin-2- 

yl ) carbonyl ] -N- [ 2 , 6-bis (pyrrolidin-l-yl )pyrimidin-4- 

yl] piper azine in 20 ml of anhydrous benzene is added 

with 0.56 g of succinic anhydride and 0.05 g of N,N- 

25 dimethylaminopyridine, then the reaction mixture is 
refluxed for 2 hours. After that, solvent is evaporated 
off under reduced pressure, to give 3 g of (-)-N f -[(l- 
( carboxyethylcarbonyl )pyrrolidin-2-yl ) carbonyl ]-N- [2,6- 
bis (pyrrolidin-l-yl )pyrimidin-4-yl]piperazine. 

30 The resulting crude product is redissolved in 25 

ml of anhydrous ethanol and added with 0.3 ml of 

r\% inoTiTl ITET OUCCT 
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concentrated sulfuric acid. The reaction mixture is 
refluxed for 1 hour, then it is added with 50 ml of a 
sodium bicarbonate aqueous saturated solution. Ethanol 
is distilled off under reduced pressure, then the 
5 resulting aqueous phase is extracted with ethyl acetate 
(3x15 ml). The combined organic extracts are washed 
with a sodium chloride aqueous saturated solution (3x5 
ml), dried over sodium sulfate and solvent is 
evaporated off under reduced pressure. The residue (3 
10 g) is purified by silica gel chromatography (eluent 
varying AcOEt-AcOEt/MeOH 10:1), to give 2.3 g of (-)- 
N 1 - [ ( 1- ( ethoxycarbonyle thylcarbonyl ) pyrrolidin-2- 
yl ) carbonyl ) -N- [ 2 , 6-bis ( pyrrol idin-l-yl ) pyr imidin-4 - 
yljpiperazine, vitreous oil, [cU D =-26° (c=2 in EtOH). 
15 EXAMPLE 19 

A solution of 2 g of (-)-N'-[ (pyrrolidin-2- 
yl ) carbonyl ]-N- [ 2 , 6-bis ( pyrrol idin-l-yl ) pyr imidin-4- 
yljpiperazine and 0.83 g of powder potassium carbonate 
in a mixture of 16 ml of acetonitrile and 5 ml of 1,2- 
20 dichloroe thane is dropped into a mixture of 0.82 ml of 
ethyl oxalyl chloride in 2 ml of acetonitrile, keeping 
temperature below 10°C by means of ice/water. After 30 
minutes under stirring, the reaction mixture is added 
with 70 ml of water, extracted with ethyl acetate (3x15 
25 ml) and dried over sodium sulfate. Solvent is 
evaporated off under reduced pressure, then the residue 
is crystallized from ethyl acetate, to obtain 1.8 g of 
( . ) _N • - [ ( 1- (e thy loxalyl ) pyrrolidin-2-yl ) carbonyl ] -N- 
[ 2 , 6-bis (pyrrol idin-l-yl )pyrimidin-4-yl Jpiperazine , 
30 m.p. 197-199*C, [cy D =-14.9« (c-0.5 in EtOH). 
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EXAMPLE 20 

A solution of (L)-BOC-proline in 60 ml of 
anhydrous THF, cooled to -10 °C with brine, is added 
with 6.1 ml of triethylamine and 1 g of 4 A molecular 
5 sieve, then, keeping temperature below -5°C, a solution 
of 4.16 ml of ethyl chloroformate in 5 ml of anhydrous 
THF is dropped therein. After 30 minute stirring, the 
reaction mixture is filtered to remove the precipitated 
triethyl ammonium chloride and the filtrate is 
10 concentrated to 30 ml volume under reduced pressure. 
The resulting solution is dropped into a suspension of 
7.5 g of sodium borohydride in 50 ml of anhydrous THF, 
cooled to -10 °C with brine. After 2 hours the reaction 
mixture is added with 200 ml of a sodium dihydrogen 
15 phosphate saturated aqueous solution, keeping 
temperature at 0°C with ice/water, then it is extracted 
with ethyl acetate (3x50 ml). The combined organic 
extracts are repeatedly washed with a sodium chloride 
saturated aqueous solution (3x30 ml), dried over sodium 
20 sulfate and solvent is evaporated off under reduced 
pressure. The residue is crystallized from hexane, to 
give 6.1 g of (L)-BOC-prolinol, m.p. 59-60°C, [ct3 D = 
-54.9° (c-0.2 in EtOH). 

EXAMPLE 21 

25 0.29 g of carbonyldiimidazole is added in portions 

to a solution of 0.3 g of (L)-BOC-prolinol in 10 ml of 
anhydrous THF, cooled to 0°C with ice /water, with 
stirring and under inert gas atmosphere, then the 
reaction mixture* is heated to room temperature and 

30 stirring is continued for 3 hours. The resulting 
solution is added with 0.45 g of N-[2 , 6-bis ( pyrrol idin- 
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l-yl)pyrimidin-4-yl]piperazine, in portions, and 
stirring is continued for 18 hours. The reaction 
mixture is added with 40 ml of a sodium dihydrogen 
phosphate saturated aqueous solution and extracted with 
ethyl acetate (3x15 ml). The combined organic extracts 
are dried over sodium sulfate and solvent is evaporated 
off under reduced pressure. The residue (0.75 g) is 
purified by silica gel chromatography (eluent 7:3 
hexane/AcOEt ) , to give 0.55 g of (-)-N'-[ (1-tert- 
butoxycarbonyl )pyrrolidin-2-yl )methoxycarbonyl ]-N- [2,6- 

bis( pyrrol idin-l-yl)pyrimidin-4-yl]pipera2ine, m.p. 
147»C, [eU D — 32» (c»0.25 in EtOH) . 

EXAMPLE 22 

0.174 ml of trifluoroacetic acid are dropped into 
a solution of 100 mg of (-)-N'-t (l-ftert-butoxycarbo- 
nyl ) pyrrolidin-2-yl )methoxycarbonyl ] -N- [ 2 , 6-bis (pyr- 
rolidin-l-yl)pyrimidin-4-yl)piperazine in 4 ml of 
methylene chloride. After about 18 hours, the reaction 
mixture is added with a IN sodium hydroxide aqueous 
solution and it is extracted with methylene chloride 
( 3x3 ml ) . The combined organic extracts are washed with 
water (2x2 ml), dried over sodium sulfate and solvent 
is evaporated off under reduced pressure. The residue 
is crystallized from 9:1 diisopropyl ether /ethyl 
acetate, to give 65 mg of (+)-N'-[ ( pyrrol idin-2- 
yl )methoxycarbonyl }-N- [ 2 , 6-bis (pyrrolidin-l-yl )pyri- 
midin-4-yl]piperazine, m.p. 137-138°C, [©;] D =8.7 0 
(c»0.23 in EtOH). 

EXAMPLB 23 

A solution of 0.37 g of 2 ,2-dimethylmalonic acid 
monoethyl ester in 10 ml of acetonitrile is added with 
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0.54 g of l-ethyl-3-(3-dimethylaminopropyl)carbodiimide 
hydrochloride, in portions. After 15 minutes the 
reaction mixture is added with 1 g of (+)-N«- 
[ (pyrrolidin-2-yl)methoxycarbonyl]-N-[2, 6-bis(pyrro- 
5 lidin-l-yl)pyrimidin-4-yl]piperazine with stirring and 
under inert gas atmosphere. After 3 hours the reaction 
mixture is added with 100 ml of water and repeatedly 
extracted with ethyl acetate (3x20 ml). The combined 
organic extracts are dried over sodium sulfate and 
10 solvent is evaporated off under reduced pressure to 
obtain 1.1 g of (-)-N«-[ (l-( (2 • ,2 '-dimethyl )ethylmalo- 
nyl )pyrrolidin-2-yl )methoxycarbonyl ] -N- [ 2 , 6-bis (pyr- 
rol idin-l-yl)pyrimidin-4-yl] piperazine, m.p. 118-120 °C # 

[o(] D =-40.8 o (c-0.13 in EtOH) . 
15 EXAMPLE 24 

Following the procedure described in Examples 21, 
22 and 23, starting from the appropriate N-substituted 
piperazines and monoethyl esters of malonic, 2,2- 
dime thy Ima Ionic, 1,1-cyclopentanedicarboxylic and 1,1- 
20 cyclohexanedicarboxylic acids, the following pipera- 
zines are prepared: 

N'-[ (1-ethoxymalonylpyrrol idin-2-yl)methoxycarbonyl]-N- 
(pyridin-2-yl ) piperazine , 

N 1 - [ (1-ethoxymalonylpyrrol idin-2-yl ) methoxycarbonyl ] -N- 
25 [2 , 6-bis ( die thy lamino )pyrimidin-4-yl ] piperazine , 

N 1 -[ ( 1-ethoxymalonylpyrrol idin-2-yl ) methoxycarbonyl ] -N- 
[2 , 6-bis ( ally lamino ) pyrimidin-4-yl ] piperazine , 
N 1 -[ (l-ethoxymalonylpyrrolidin-2-yl ) methoxycarbonyl ]-N- 
[ 2 , 6-bis (pyrrolidin-l-yl ) pyrimidin-4-yl ]piperazine , 
30 N'-[ (l-ethoxymalonylpyrrolidin-2-yl)methoxycarbonyl ]-N- 
[ 2 , 6-bis ( diamino ) pyrimidin-4-yl ] piperazine , 
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N 1 - [ ( 1-ethoxymalonylpyrrol idin-2-yl ) methoxycarbonyl ] -N 
[ 2 , 6-bis ( die thylamino ) -5-benzoylpyrimidin-4-yl Jpipe- 
razine, 

N ' - [ ( 1-ethoxymalonylpyrrol idin-2-yl ) methoxycarbonyl ] -N 
5 [ 2 , 6-bis ( die thylamino ) -5-acetylpyrimidin-4-yl Jpipe- 
razine, 

N 1 - [ (l-ethoxymalonylpyrrolidin-2-yl)methoxycarbonyl ]-N- 
[ 2 , 6-bis ( (pyrrolidin-l-yl ) - 5- acetylpyrimidin-4-yl Jpi- 
perazine, 

10 N' -[ (1-ethoxymalonylpyrrol idin-2-yl )methoxycarbonyl ]-N- 
[2, 6-bis ( (pyrrolidin-l-yl)-5-benzoylpyrimidin-4- 
yl Jpiperazine, 

N'-t ( 1-ethoxymalonylpyrrol idin-2-yl) methoxycarbonyl ]-N- 
[ 4 , 6-bis ( allylamino ) -1 , 3 , 5-triazin-2-yl ] piperazine , 

15 N 1 -[ (l-ethoxymalonylpyrrolidin-2-yl ) methoxycarbonyl ]-N- 
[ 4 , 6-bis ( 2-propylamino) -1, 3 , 5-triazin-2-yl Jpiperazine , 
N - [ ( 1-ethoxymalonylpyrrol idin-2-yl ) methoxycarbonyl J -N- 
[ 4 , 6-bis ( die thylamino ) -1 , 3 , 5-triazin-2-yl Jpiperazine , 
N ■ - [ (l-ethoxymalonylpyrrolidin-2-yl ) methoxycarbonyl J-N- 

20 [ 4 , 6-bis (pyrrolidin-l-yl ) -1, 3 , 5-triazin-2-yl Jpipera- 
zine, 

N'-[ (l-ethoxymalonylpyrrolidin-2-yl)methoxycarbonyl]-N- 

[ 3 , 6-bis ( die thylamino ) pyridin-2-yl ] piperazine , 

N 1 - [ (l-ethoxymalonylpyrrolidin-2-yl ) methoxycarbonyl ] -N- 

25 [ 3 , 6-bis (pyrrolidin-l-yl )pyridin-2-yl Jpiperazine , 

N 1 - [ (l-ethoxymalonylpyrrolidin-2-yl ) methoxycarbonyl J -N- 
[ 3 , 6-bis ( allylamino )pyridin-2-yl Jpiperazine , 
N • - [ (1-ethoxymalonylpyrrol idin-2-yl ) methoxycarbonyl ] -N- 
[ 3 , 6-bis (propargylamino)pyridin-2-yl Jpiperazine , 

i0 N • - [ (1-ethoxymalonylpyrrol idin-2-yl ) methoxycarbonyl J -N- 
[ 3 , 6-bis ( N-e thyl-N-allylamino )pyridin-2-yl ] piperazine , 
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N« - [ (l-ethoxymalonylpyrrolidin-2-yl )methoxycarbonyl ] -N 
C 3-hydroxy-2-pyridinylmethyl ) piperazine , 

Cl-( (2 1 ,2 '-dimethyl )ethoxymalonyl) pyrrol idin-2 - 
yl)methoxycarbonylJ-N-(pyridin-2-yl Jpiperazine, 
5 N 1 - [ ( 1- ( ( 2 1 , 2 1 -dime thyl ) ethoxymalonyl ) pyrrolidin-2- 

yl )methoxycarbonyl J-N- [2 , 6-bis ( diethyl amino Jpyrimidin- 
4-yl Jpiperazine, 

N ■ - [ (1- ( ( 2 1 , 2 1 -dimethyl ) ethoxymalonyl ) pyrrol idin-2 - 
yl ) methoxycarbonyl ] -N- [ 2 , 6-bis ( allylamino )pyrimidin-4- 
10 yl Jpiperazine, 

N-[ (l-( (2 1 ,2 , -dimethyl)ethoxymalonyl)pyrrolidin-2- 
yl ) methoxycarbonyl ] -N- [ 2 , 6-bis ( diamino ) pyrimidin-4- 
yl Jpiperazine, 

N ■ - [ (1- ( ( 2 1 , 2 1 -dime thyl ) ethoxymalonyl ) pyrrolidin-2- 
15 yl ) methoxycarbonyl ] -N- [ 2 , 6-bis ( die thy lamino ) -5-ben- 
zoylpyrimidin-4-yl ]piperazine , 

N ' - [ ( 1- ( ( 2 ■ , 2 • -dimethyl ) ethoxymalonyl ) pyrro lidin-2- 
yl) methoxycarbonyl J-N- [2 , 6-bis (diethylamino)-S- 
acetylpyrimidin-4-yl Jpiperazine , 
20 N • - [ (1- ( ( 2 • , 2 ' -dimethyl ) ethoxymalonyl ) pyrrolidin-2- 
yl ) methoxycarbonyl J -N- [ 2 , 6-bis ( pyrrolidin-l-yl ) -5- 
acetylpyrimidin-4-yl Jpiperazine , 

N • - [ ( 1- ( ( 2 • , 2 • -dimethyl ) ethoxymalonyl ) pyrro lidin-2- 
yl )methoxycarbonyl ] -N- [ 2 , 6-bis ( pyrrol idin-l-yl ) -5- 
2 5 benzoylpyrimidin-4-yl ] piperazi ne , 

N 1 - [ ( 1- ( ( 2 ' , 2 ' -dimethyl ) ethoxymalonyl ) pyrrol idin-2- 
yl ) methoxycarbonyl ] -N- [ 4 , 6-bis ( ally lamino ) -1 , 3 , 5- 
triazin-2-yl Jpiperazine, 

(L)-N'-[(l-((2\2' -dime thyl ) ethoxymalonyl ) pyrrol idin-2 - 
30 yl ) methoxycarbonyl J-N- [4 , 6-bis (pyrrolidin-l-yl )-l, 3 , 5- 
triazin-2-yl Jpiperazine, m.p. 101-102 °C, 



WO 92/18478 



PCI7EP92/00724 



43 

N'-[(l-((2',2« -dimethyl )ethoxymalonyl ) pyrrol idin-2- 
yl ) methoxycarbonyl ] -N- [ 4 , 6-bis ( 2-propylamino ) -1 , 3 , 5- 
triazin-2-yl Jpiperazine, 

N•-t(l-((2•,2 , -dimethyl ) ethoxymalonyl ) pyrrol idin-2- 
5 yl ) methoxycarbonyl ] -N- [ 4 , 6-bis ( diethylamino ) -1 , 3 , 5- 
triazin-2-yl]piperazine, 

N , -[(l-((2«,2' -dime thy 1 ) ethoxymalonyl ) pyrrol idin-2 - 
yl )methoxycarbonyl ]-N- [ 3 , 6-bis ( die thylamino )pyridin-2- 
yl Jpiperazine, 

10 N'-[(l-((2\2' -dimethyl ) ethoxymalonyl ) pyrrol idin-2 - 

yl ) methoxycarbonyl 1-N- 1 3 , 6-bis (pyrrolidin-l-yl Jpyridin- 
2-yl Jpiperazine, 

N , -[(1-((2 , ,2 I -dimethyl ) ethoxymalonyl ) pyrrol idin-2- 
yl )methqxycarbonyl J -N- [ 3 , 6-bis ( allylamino )pyr idin-2- 
15 yl Jpiperazine, 

N • - T (1- ( ( 2 • , 2 • -dimethyl } ethoxymalonyl ) pyrrol idin-2- 
yl )methoxycarbonyl ] -N- [ 3 , 6-bis (propargylamino ) pyridin- 
2-yl Jpiperazine, 

N'-Ea-^'^ 1 -dimethyl ) ethoxymalonyl ) pyrrol idin-2- 
20 yl )methoxycarbonyl J-N-[ 3 , 6-bis ( N-ethyl-N-allyl ami- 
no )pyridin-2-yl ] piperazine , 

N • - [ ( 1- ( ( 2 • , 2 « -dimethyl ) ethoxymalonyl ) pyrrolidin-2- 
yl )methoxycarbonyl ]-N- [ 3-hydroxy-2-pyridinylme- 
thyl ) piperazine, 
25 N • - [ ( 1- ( 1 • - (ethoxycarbonyl ) cyclopen tane-1 • -carbo- 
nyl ) pyrrolidin-2-yl ) methoxycarbonyl ] -N- ( pyr idin-2- 
yl Jpiperazine, 

N ' - [ ( 1- ( 1 • - (ethoxycarbonyl ) cyclopen tan -1 • -carbo- 
nyl )pyrrolidin-2-yl ) methoxycarbonyl ]-N- [ 2 , 6-bis ( di- 
10 ethylamino )pyrimidin-4-yl Jpiperazine , 

N • -[(!-(!•-( ethoxycarbonyl ) cyclopen tane-1 • -carbo- 
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nyl ) pyrrol idin-2-yl )methoxycarbonyl ] -N- [ 2 , 6-bis (allyl- 
amino)pyrimidin-4-yl Jpiperazine, 

N»-[(l-(l»-( ethoxycarbonyl ) cyclopen tane-1 ' -carbo- 
nyl )pyrro lidin-2-yl )methoxycarbonyl ] -N- [ 2 , 6-bis ( diami- 
5 no)pyrimidin-4-yl]piperazine, 

N'-Ed-d'-C ethoxycarbonyl ) cyclopen tane-1 1 -carbo- 
nyl)pyrrolidin-2-yl)methoxycarbonyl ]-N-[2 , 6-bis (di- 
ethylamino)-5-benzoylpyrimidin-4-yl Jpiperazine , 
N'-td-d'-f ethoxycarbonyl ) cyclopen tane-1 1 -carbo- 
10 nyl ) pyrrolidin-2-yl )methoxycarbonyl ] -N- [ 2 , 6-bis ( di- 
ethylamino ) -5-acetylpyrimidin-4-yl Jpiperazine , 
N • - [ ( 1- ( 1 1 - ( ethoxycarbonyl ) cyclopen tane-1 1 -carbo- 
nyl)pyrrolidin-2-yl)methoxycarbonyl J-N-[2 , 6-bis (pyr- 
rolidin-l-yl ) -5-acetylpyrimidin-4-yl Jpiperazine , 
15 H 1 - [ (1- C 1 • - ( ethoxycarbonyl ) cyclopen tane-1 ' -carbo- 

n y! )pyrrolidin-2-yl )methoxycarbonyl ] -N- [ 2 , 6-bis (pyr- 
rolidin-l-yl ) -5-benzoylpyrimidin-4-yl Jpiperazine , 
N 1 - [ d- d ' - ( ethoxycarbonyl ) cyclopen tane-1 1 -carbo- 
n yl ) pyrrol idin-2-yl ) met hoxycarbonyl J -N- 1 4 , 6-bis ( allyl- 
20 amino)-l,3 , 5- triazin-2-yl Jpiperazine, 

N'-td-d'-t ethoxycarbonyl ) cyclopen tane-1 1 -carbo- 
ny 1 )pyrrolidin-2-yl ) met hoxycarbonyl J -N- [ 4 , 6-bis (pyr- 
rolidin-l-yl ) -1 , 3 , 5-triazin-2-yl Jpiperazine , 
N 1 - [ d- d 1 - ( ethoxycarbonyl ) cycl open tane-1 1 -car bo- 
25 nyl ) pyrrol idin-2-yl Jmethoxycarbonyl J-N- [4 , 6-bis (2- 
propylamino ) -1 , 3 , 5-triazin-2-yl ) piper azi ne , 
N ■ -[ (1- ( 1 1 - (ethoxycarbonyl ) cyclopen tane-1 1 -carbo- 
nyl ) pyrrolidin-2-yl ) methoxycarbonyl ] -N- [ 4 , 6-bis ( di- 
ethylamino ) -1 , 3 , 5-tr iazin-2-yl Jpiperazine , 
30 N ' - [ d- ( 1 ' - ( ethoxycarbonyl ) cyclopen tane-1 ' -carbo- 

nyl )pyrrolidin-2-yl)methoxycarbonyl ]-N-[3 , 6-bis (di- 
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ethylamino )pyridin-2-yl ]piperazine , 
N ' - [ ( 1- ( 1 ' - (ethoxycarbonyl ) cyclopen tane-1 1 -carbo- 
nyl ) pyr rolidin-2-yl Jmethoxycarbonyl l-N-[3, 6-bis ( pyr- 
rol idin-l-yl )pyridin-2-yl Jpiperazine, 
5 N 1 - [ ( 1- ( 1 1 - ( ethoxycarbonyl ) cyclopen tane-1 1 -carbo- 
nyl ) pyrrol idin-2-yl ) methoxycarbonyl ] -N- [ 3 , 6-bis ( al- 
ly laraino ) pyr idin-2-yl J plperazine , 
N , -[(l-(l , -( ethoxycarbonyl ) cyclopen tane-1 • -ca rbo- 
nyl )pyrrolidin-2-yl ) methoxycarbonyl ]-N-[3 , 6-bis (pro- 
10 pargylamino )pyridin-2-yl Jpiperazine , 

N 1 - [ ( 1- ( 1 1 - ( ethoxycarbonyl ) cycl open tane-1 ' -car bo- 
ny! ) pyrrol idin-2-yl ) methoxycarbonyl ] -N- [ 3 , 6-bis ( N- 
ethyl-N-allylaminoJpyridin-2-yl Jpiperazine , 
N'-t d-d 1 -( ethoxycarbonyl ) cyclopen tane-1 '-carbo- 

15 nyl)pyrrolidin-2-yl Jmethoxycarbonyl ]-N-(3-hydroxy-2- 
pyridinylmethyl Jpiperazine , 

N'-td-d'-f ethoxycarbonyl ) cycl ohexane-1 1 -carbonyl ) pyr 
rolidin-2-yl ) methoxycarbonyl J-N- (pyr idin-2-yl Jpipera- 
zine, 

20 N ' - [ (1- d 1 - ( ethoxycarbonyl J cyclohexane-1 • -carbonyl ) pyr 
ro lidin-2-yl ) methoxycarbonyl ] -N- [ 2 , 6-bis ( die thylami- 
nojpyrimidin^-yljpiperazine, 

N • - [ ( 1- ( 1 ■ - ( ethoxycarbonyl ) eye lohexane-1 1 -carbonyl ) pyr 
rol idin-2-yl Jmethoxycarbonyl J -N- [ 2 , 6-bis ( allylami- 
2 5 no Jpyrimidin-4-yl Jpiperazine , 

N'-td-d 1 -! ethoxycarbonyl J cyclohexane-1 1 -carbonyl ) pyr 

rolidin-2-yl Jmethoxycarbonyl J-N- [2, 6-bis (diamino)pyri- 
midin-4-yl Jpiperazine , 

N • - [ (1- ( l ' - (ethoxycarbonyl J cyclohexane-1 • -carbonyl J pyr 
3 0 rolidin-2-yl )m thoxycarbonyl ] -N- [ 2 , 6-bis ( die thylamino ) 
5-benzoylpyrimidin-4-yl Jpiperazine , 
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N 1 - [ ( 1- ( 1 1 - (ethoxycarbonyl ) cyclohexane-1 ' -carbonyl ) pyr- 
rolidin-2-yl ) methoxycarbonyl ] -N- [ 2 , 6-bis ( die thylamino ) - 
5-acetylpyrimidin-4-yl] piper azine, 

N 1 - [ ( 1- ( 1 1 - ( ethoxycarbonyl ) cyclohexane-1 1 -carbonyl ) pyr- 
5 rol idin-2-yl ) methoxycarbonyl ] -N- [ 2 , 6-bis ( pyrrol idin-1- 
yl ) -5-acetylpyrimidin-4-yl Jpiperazine , 
N 1 - [ CI- ( 1 1 - ( ethoxycarbonyl ) cyclohexane-1 • -carbonyl ) pyr- 
rolidin-2-yl ) methoxycarbonyl ]-N- [ 2 , 6-bis (pyrrolidin-1- 
yl ) -5-benzoylpyrimidin-4-yl Jpiperazine , 
10 N 1 - [ ( 1- ( 1 » - { ethoxycarbonyl ) cyclohexane-1 1 -carbonyl ) pyr- 
rolidin-2-yl ) methoxycarbonyl ] -N- [ 4 , 6-bis ( allylamino ) - 
1,3, 5-triazin-2-yl]piperazine , 

N 1 - [ (1- CI 1 - C ethoxycarbonyl ) cyclohexane-1 1 -carbonyl ) pyr- 
rolidin-2-yl Jmethoxy carbonyl ]-N-[4 , 6-bis (pyrrolidin-1- 
15 yl ) -1 , 3 , 5-tr iazin-2-yl ) piperazine , 

N 1 - [ ( 1- ( 1 1 - ( ethoxycarbonyl ) eye lohexane-1 1 -carbonyl ) pyr- 
rolidin-2-yl ) methoxycarbonyl ] -N- [ 4 , 6-bis C2-propylami- 
no ) -1 , 3 , 5-triazin-2-yl Jpiperazine , 

N 1 - [ CI- ( 1 1 - ( ethoxycarbonyl ) cyclohexane-1 1 -carbonyl ) pyr- 
20 rolidin-2-yl ) methoxycarbonyl ]-N- [4 , 6-bis ( die thylamino ) - 
1,3, 5-tr iazin-2-yl jpiperazine , 

N'-fCl-Cl'-C ethoxycarbonyl ) eye lohexane-1 • -carbonyl ) pyr- 
rol idin-2-yl) methoxycarbonyl ]-N-[3 , 6-bis (diethylami- 
no ) pyridin-2-yl Jpiperazine , 
25 N'-ECl-Cl' - (ethoxycarbonyl ) cyclohexane-1 • -carbonyl ) pyr- 
rolidin-2-yl ) methoxycarbonyl ]-N-[ 3 , 6-bis (pyrrolidin-1- 
y 1 ) py r i din - 2 -y 1 ] piper a z ine , 

N 1 -[ Cl-C 1 ' -(ethoxycarbonyl ) cyclohexane-1 1 -carbonyl )pyr- 
rolidin-2-yl ) methoxycarbonyl ] -N- [ 3 , 6-bis ( allylamino ) py- 
30 ridin-2-yl Jpiperazine, 

N'-[ (1-(1"- (ethoxycarbonyl )cyclohexan -l'-carb nyl)pyr- 
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rolidin-2-yl Jmethoxycarbonyl ]-N-[3 ,6-bis (propargylami- 
no)pyridin-2-yl Jpiperazine , 

N • -[ (1- ( 1 • - (ethoxycarbonyl )cyclohexane-l ' -carbonyl )pyr- 
rolidin-2-yl ) met hoxy carbonyl J-N- [3 , 6-bis(N-ethyl-N-al- 
5 lylamino)pyridin-2-yl Jpiperazine , 

M'-[(l-(l'-( ethoxycarbonyl ) cyclohexane-1 • -carbonyl ) pyr- 
rolidin-2-yl )methoxycarbonyl ]-N- [ 3-hydroxy-2-pyridinyl- 
methyl )piperazine . 

EXAMPLE 25 

0 2.08 ml of pivaloyl chloride are dropped into a 

solution of 4 g of (l-ethoxymalonyl)-l,3-thiazolidine- 
2-carboxylic acid and 2.36 ml of triethylamine in 40 ml 
of 1,2-dichloroe thane, cooled to -10°C with brine, with 
stirring and under inert gas atmosphere. After 15 
> minutes, keeping temperature always below -5°C, the 
reaction mixture is added with a solution of 4.89 g of 
N-[3,6-bis(diethylamino)pyridin-2-yl]piperazine in 4 ml 
of 1,2-dichloroethane. After 30 minutes the reaction 
mixture is added with 120 ml of water and the organic 
phase is separated. The aqueous phase is re-extracted 
with methylene chloride (3x20 ml), then the combined 
organic extracts are dried over sodium sulfate and 
solvent is evaporated off under reduced pressure. The 
residue is purified by silica gel chromatography 
(eluent:ethyl ether) and crystallized from 1:1 ethyl 
ether /ethyl acetate, to obtain 2.66 g of N'-[ (1-ethoxy- 
malonylthiazolidin-2-yl ) carbonyl ]-N- [ 3 , 6-bis ( die thyl- 
amino)pyridin-2-yl Jpiperazine, m.p. 111-113°C. 

EXAMPLE 26 

Following the procedure described in Exampl 25, 
by reacting (l-ethoxymalonyl)-l,3-thiazolidin -2- 
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carboxylic acid with an appropriate N-substituted 
piperazine, the following N^N'-disubstituted 

piperazines are obtained: 

N ■ - [ (l-ethoxymalonylthiazolidin-2-yl ) carbonyl ] -N- (pyri- 

5 din-2-yl ) piperazine , 

N ■ - [ (l-ethoxymalonylthiazolidin-2-yl ) carbonyl ] -N- [2,6- 
bis(diethylamino)pyrimidin-4-yl]piperazine / 
N ■ - [ (l-ethoxymalonylthiazolidin-2-yl ) carbonyl ] -N- [2,6- 
bis ( allylamino ) pyrimidin-4-yl ] piperazine , 
10 N ■ - [ ( l-ethoxymalonylthiazolidin-2-yl ) carbonyl ] -N- [2,6- 
bis(pyrrolidin-l-yl)pyrimidin-4-yl]piperazine, m.p. 
147-149°C, 

N 1 -[ ( l-ethoxymalonylthiazolidin-2-yl ) carbonyl ] -N- [2,6- 
bis(diamino)pyrimidin-4-yl]piperazine, 

15 N • - [ (l-ethoxymalonylthiazolidin-2-yl ) carbonyl ] -N- [2,6- 
bis( die thylamino)-5-benzoylpyrimidin-4-yl] piperazine, 
N • - [ ( l-ethoxymalonylthiazolidin-2-yl ) carbonyl } -N- [2,6- 
bis ( die thylamino ) -5-acetylpyrimidin-4-yl jpiperazine , 
N ■ - [ ( 1 -ethoxymalonyl thiazolidin-2-yl ) carbonyl ] -N- [2,6- 

20 bis (pyrrolidin-l-yl ) -5-acetylpyrimidin-4-yl ] piperazine , 
N • - [ (l-ethoxymalonylthiazolidin-2-yl ) carbonyl ] -N- [2,6- 
bis (pyrrolidin-l-yl )-5-benzoylpyrimidin-4-yl]pipera- 
zine, 

N f -[ (l-ethoxymalonylthiazolidin-2-yl) carbonyl ]-N-[4 , 6- 
25 bis { allylamino ) -1 , 3 , 5-triazin-2-yl ] piperazine , 

N 1 - [ (l-ethoxymalonylthiazolidin-2-yl ) carbonyl ] -N- [4,6- 
bis (pyrrolidin-l-yl )-l, 3 , 5-triazin-2-yl ] piperazine , 
N ! -[ (l-ethoxymalonylthiazolidin-2-yl) carbonyl ]-N-[ 4 ,6- 
bis ( 2-propylamino ) -1 , 3 , 5-triazin-2-yl ] piperazine , 
30 N 1 - [ (1 -ethoxymalonyl thiazolidin-2-yl ) carbonyl ] -N- [4,6- 
bis ( die thy lamino ) -1 , 3 , 5-triaz in-2-yl ] piperazine , 
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N ' - [ ( 1 -ethoxymalonylthiazolidin-2-yl ) carbonyl J -N- [3,6- 
bis(pyrrolidin-l-yl)pyridin-2-yl Jpiperazine, 
N ' - [ (l-ethoxymalonylthia2olidin-2-yl ) carbonyl ] -N- [3,6- 
bis( ally lamino)pyridin-2-yl Jpiperazine, 
5 N«-[ (l-ethoxymalonylthiazolidin-2-yl)carbonyl]-N-[3,6- 
bis (propargylamino )pyridin-2-yl Jpiperazine , 
N • - [ (l-ethoxymalonylthiazolidin-2-yl ) carbonyl J -N- [ 3 , 6- 
bis(N-ethyl-N-allylamino)pyridin-2-yl Jpiperazine, 
N ' - [ (l-ethoxymalonylthiazolidin-2-yl ) carbonyl ] -N- ( 3-hy- 
10 droxy-2-pyridinylmethyl Jpiperazine , 

N«-[ (l-ethoxymalonylthiazolidin-2-yl)carbonylJ-N-me- 
thylpiperazine, m.p. fumarate 126-129°C. 

EXAMPLE 27 

13.28 ml of diethyl azadicarboxylate (DEAD) are 
15 dropped during 30 minutes into a solution of s(-)-(N- 
benzylpyrrolidin-2-yl)methanol (6 ml), ditert- 
butyliminodicarboxylate (11 g) and triphenylphosphine 
(24 g) in 100 ml of anhydrous THF, maintaining the 
temperature below 5»C, under stirring and in inert gas 
20 atmosphere. 

After 5 hours at 0°C, the reaction mixture is 
worked up by removing the solvent in vacuum. The 
residue is added with 120 ml of ethyl acetate and 
repeatedly washed with water (3x60 ml). The organic 

25 phase is dried over sodium sulphate and solvent is 
evaporated off under reduced pressure. The residue (40 
g) is purified by silica gel chromatography (eluent 3:1 
petroleum ether/die thylether) to obtain 9.8 g of S(-)- 
[ ( 1-benzylpyrr ol idin-2-yl ) -N , N-dit er t-butoxycarbonyl J - 

30 methylamine, 

Vn.M.R. (200 MHz) in CDC1 3 <5l.52 (s,18H); 1,72 (m,4H); 

IDPTiti irr r\i if— 
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2.21 (m,lH); 2.86 (m,2H); 3.35 (d,lH); 3.71 (m,2H); 
4.11 (d,lH); 7.31 (m,5H). 

EXAMPLE 28 

5.4 g of S ( - ) - [ (1-benzylpyrrol idin-2-yl ) -N , N- 
5 ditert-butoxycarbonyl]methylamine are dissolved in 80 
ml of methanol and the resulting solution is cooled to 
0°C. Gaseous hydrogen chloride is bubbled into the 
reaction mixture for 2 hours, then the solvent is 
evaporated off under reduced pressure, to give 3 g of 
10 S ( - ) - ( l-benzylpyrrolidin-2-yl )me thylamine hydrochlo- 
ride, 

%-N.M.R. (200 MHz) in D 2 o J 2.1(m,3H); 2.51 (m,lH); 
3.4 (m,4H); 3.95 (m,lH); 4.4 (d,lH); 4.65 (d,lH); 7.56 
(s,5H). 

15 EXAMPLE 29 

Into a suspension of S(-)-(l-benzylpyrrolidin-2- 
yl) me thylamine hydrochloride (0.3 g) in 8 ml of THF is 
dropped under stirring a solution of triethylamine 
(0.19 ml) in 2 ml of THF. After 15 minutes the 

20 precipitate of triethylammonium chloride is filtered 
off and the reaction mixture is cooled to 0°C, then 
0.24 g of N,N ! -carbonyldiimidazole are added. The 
resulting solution, warmed to room temperature, is 
stirred for 2 hours under nitrogen atmosphere, then 0.4 

25 g of N-(2,6-bis(pirrolidin-l-yl)pyrimidin-4- 

yDpiperazine are added at once and stirring is 
continued for 18 hours. The reaction mixture is 
concentrated under vacuum, diluted with 10 ml of ethyl 
acetate and whashed with water (3x5 ml). The organic 

30 phase is dried over sodium sulphate and the solvent is 
evaporated under reduced pressure; the residue (0.5 g) 
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is purified by silica gel chromatography (eluent 
methylene chloride: methanol 95/5) to give 0.35 g of 
(S)-N-(2 , 6-bis (pirrolidin-l-yl )pyrimidin-4-yl ) -N • - ( ( 1- 
benzylpirrolidin-2-yl)raethylaminocarbonyl)piperazine, 
5 ^-N.M.R. (200 MHz) in Dg-benzene <fl.58 (m,12H); 1.92 
(m,lH); 2.44 (m,lH)j 2.85 (m,lH); 2.98 (d,lH); 3.35 
(m,8H); 3.52 (m,4H); 3.72 (m,7H); 4.86 (s,lH); 5.08 
(b,lH); 7.18 (m,5H). 

EXAMPLE 30 

!0 0.18 g of (S )-N-( 2, 6-bis (pirrolidin-l- 

yl )pyrimidin-4-yl ) -N • - ( ( l-benzylpirrolidin-2-yl )me thyl- 
aminocarbonyDpiperazine are dissolved in 2 ml of 
methanol, then 100 mg of ammonium formate and 4 mg of 
10% Pd/C are added and the reaction mixture is refluxed 

15 for 6 hours. The suspension is filtered on celite plug 
and the solvent is evaporated under reduced pressure to 
give 0.25 g of residue. After purification by silica 
gel chromatography (eluent methylene chloride: methanol 
92/8) 0.13 g of (S)-N-(2, 6-bis (pirrolidin-1- 

20 yl)pyrimidin-4-yl)-N'-( (pirrolidin-2-yl)methylamino- 
carbonyDpiperazine are obtained, 

Jfl-N.M.R. (200 MHz) in CDC1 3 tfi.25 (t,3H)j 1.45 (s,6H); 

1.85 (ro,12H); 3.45 (m,21H); 4.2 (q,2H); 4.48 (b,lH); 

6.4 (t,lH). 
25 EXAMPLE 31 

To a solution of 0.13 g of (S)-N-(2,6- 

bis (pirrolidin-l-yl )pyrimidin-4-yl ) -N ' - ( (pirrolidin-2- 

yl)methylaminocarbonyl)piperazine in THP (5 ml) are 

added 90 mg of N-hydroxybenzotriazole, under stirring 
30 and in inert gas atmpsphere, then the resulting 

solution is cooled to -5°C. To the reaction mixture 
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are added 60 mg of 2 , 2-dimethylmalonic acid 
monoethylester, 0.036 ml of N-methylmorpholine and 125 
mg of l-ethyl^3-(3-dimethylaminopropyl )carbodiimide 
hydrochloride, then the temperature is allowed to rise 
5 to 25°C and stirring is continued for 18 hours.. -The 
solvent is evaporated under reduced pressure, then the 
residue is dissolved in 5 ml of ethyl acetate and 
repeatedly whashed with water (3x5 ml). The organic 
phase is dried over sodium sulphate and the solvent -is 
10 evaporated under reduced pressure to give 150 mg of a 
dark -violet foam, which is purified by silica gel 
chromatography (eluent methylene chloride methanol 
97/3) obtaining 70 mg of (S)-N-(2 , 6-bis (pirrolidin-1- 
yl)pyrimidin-4-yl)-N , -( (l-( (2 ' ,2 1 -dimethyl )ethoxymalo- 
15 nyl )pirrol idin-2-yl )methylaminocarbonyl )piperazine , 

^"H-N.M.R. (200 MHz) in CDC1 3 ST 1.25 (t, 3H) ; 1.45 (s, 
6H); 1.6-2.1 (m, 12H) ; 3.1-3.6 (m, 20H) ; 4.2 (q, 2H); 
4.45 (m, 1H); 4.85 (s, IE); 6.45 (t, 1H) . 

EXAMPLE 32 

20 Following the procedures described in Examples 29, 

30 and 31, starting from (N-benzylpyrrolidin-2- 
yDmethylamine hydrochloride, the appropriate N- 
substituted piperazines and monoethyl esters of malonic 
or 2,2-dimethylmalonic acids, the following piperazines 

25 are prepared: 

N-[ (l-ethoxymalonylpyrrolidin-2-yl )methylaminocarbo- 
nyl ]-N 1 - [ 3 , 6-bis ( die thylamino )pyridin-2-yl ]piperazine , 
N-[ (l-ethoxymalonylpyrrolidin-2-yl )methylaminocarbo- 
nyl]-N , -[2, 6-bis (pyrrolidin-2-yl )pyrimidin-4-yl ]pipera- 
30 zine, 

N-[ (l-ethoxymalonylpyrrolidin-2-yl )methylaminocarbo- 



WO 92/18478 



PCT/EP92/00724 



53 

nyl ]-N 1 - [ 2 , 6-bis (pyrrol idin-l-yl ) -1 , 3 , 5-triazin-4- 
yl]piperazine, 

H-[ (l-(2 • ,2 1 -dimethyl ) ethoxymalonylpyrrol idin-2- 
yl )methylaminocarbonyl ]-N' - [3 , 6-bis ( diethylami- 
5 no)pyridin-2-yl]piperazine, 

N-[ (l-(2 ■ ,2 * -dimethyl )ethoxymalonylpyrrolidin-2- 

yl )methylaminocarbonyl ] -N 1 - [ 2 , 6-bis ( pyrrol idin-l-yl ) - 

1,3, 5-triazin-4-yl Jpiperazine . 

EXAMPLE 33 

10 Following the procedures described in Examples 29, 30 
and 31 and substituting in Example 29 
carbonyldiimidazole witn thiocarbonildiimidazole, 
starting from (N-benzylpyrrolidin-2-yl )methylamine 
hydrochloride, the appropriate N-substituted 

15 piperazines and the monoethylester of malonic or 2,2- 
dimethylmalonic acids, the following N,N 1 -disubstituted 
piperazines are prepared: 

N-[ (l-ethoxymalonylpyrrolidin-2-yl )methylaminothiocar- 
bonyl ]-N 1 - [ 3 , 6-bis ( die thylamino)pyridin-2-yl ]piperazi- 
20 ne, 

N-[ (l-ethoxymalonylpyrrolidin-2-yl )methylaminothiocar- 
bonyl ]-N 1 - [ 2 , 6-bis (pyrrolidin-2-yl )pyrimidin-4-yl ]pi- 
perazine, 

N- [ ( 1 -ethoxymalonylpyrr ol idin-2-yl ) methyl aminothio- 
25 carbonyl ]-N ■ - [ 2 , 6-bis (pyrrolidin-l-yl ) -1 , 3 , 5-triazin-4- 
yljpiperazine, 

N-[ (l-(2 1 ,2 '-dimethyl ) ethoxymalonylpyrrol idin-2-yl )me- 

thylaminothiocarbonyl]-N»-[3,6-bis(diethylamino)pyri- 
din-2-yl ] piper azine, 

30 N-[ (l-(2 1 ,2 '-dimethyl ) ethoxymalonylpyrrol idin-2- 

yl )methylaminothiocarbonyl ]-N • - [ 2 , 6-bis (pyrrolidin-1- 
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yl ) pyrimidin-4-yl Jpiperazine , 

N-[ (l-(2 ' ,2 '-dimethyl ) ethoxymalonylpyrrol idin-2- 
yl )me thylaminothiocarbonyl J-N 1 - [ 2 , 6-bis (pyrrolidin-1- 
yl ) -1, 3 , 5-tr iazin-4-yl Jpiperazine . 
5 EXAMPLE 34 

Following the procedures described in Examples 21, 
22 and 23, starting from the appropriate N-substituted 
piperazines and monoethylesters of malonic or 2,2- 
dimethylmalonic acids, and substituting in Example .21 
10 carbonyldiimidazole with thiocarbonyldiimidazole , the 
following piperazines are obtained: 

N- [ ( l-ethoxymalonylpyrrolidin-2-yl )methoxythiocarbo- 
nyl J-N '-[3, 6-bis (diethylamino)pyridin-2-yl ]piperazine , 
N-[ (l-ethoxymalonylpyrrolidin-2-yl )methoxythiocarbo- 
15 nyl J-N ' - [ 2 , 6-bis (pyrrol idin-2-yl ) pyr imidin-4-yl jpipera- 
zine 7 

N-[ (l-ethoxymalonylpyrrolidin-2-yl )methoxythiocarbo- 
nyl ] -N 1 - [ 2 , 6-bis (pyrrolidin-l-yl ) -1 , 3 , 5-triaz in-4- 
yl ]piperazine , 
20 N- [ (1- ( 2 1 , 2 ' -dimethyl ) ethoxymalonylpyrrol idin-2- 

yl )methoxythiocarbonyl ] -N 1 - [ 3 , 6-bis ( die thylamino ) pyri- 
din-2-yl ]piperazine , 

(L)-N-[ (1-C2 1 ,2 '-dimethyl) ethoxymalonylpyrrol idin-2- 
yl )methoxythiocarbonyl J-N 1 - [ 2 , 6-bis (pyrrolidin-1- 
25 yl)pyrimidin-4-yl Jpiperazine, m.p. 123-124 °C, 

N- [ ( 1- ( 2 1 , 2 ' -dimethyl ) ethoxymalonylpyr rolidin-2- 

yl )methoxythiocarbonyl ] -N 1 - [2 , 6-bis (pyrrol idin-l-yl ) - 

1,3 , 5-triazin-4-yl Jpiperazine. 

EXAMPLE 35 

30 Following the procedures described in Examples 21, 

22 and 23, starting from the appropriate N-substituted 
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piperazines and (4-thiamorpholin-l-yl ) , morpholin-l-yl 
or (4-raethylpiperazin-l-yl) acetic acids, the following 
piperazines are prepared: 

N-[ (l-( ( 4-thiamorpholin-l-yl Jmethylcarbonyl ) pyrrol idin- 
5 2 -yl )methoxyc arbonyl ]-N'-[3 , 6-bis (diethylamino)pyrigin- 
2-yl Jpiperazine, 

N- [ (1- ( ( 4-thiamorpholin-l-yl Jmethylcarbonyl )pyrrol idin- 
2-yl )methoxycarbonyl J-N'-[2, 6-bis (pyrrolidin-2- 
yl )pyrimidin-4-yl Jpiperazine , 
10 N-[ (4-thiaraorpholin-l-yl )methylcarbonyl Jpyrrolidin- 
2 -yl ) methoxyc arbonyl ] -N 1 - [ 2 , 6-bis ( pyrrol idin-l-yl ) - 
1,3, 5-triazin-4-yl ]piperazine , 

N- t (1- ( (morpholin-l-yl )methylcarbonyl ) pyrrol idin-2- 
yl )methoxycarbonyl ]-N 1 - [ 3 , 6-bis ( die thylamino ) pyridin-2- 
15 yl Jpiperazine , 

N-[ (1- ( (morpholin-l-yl )methylcarbonyl ) pyrrol idin-2- 
yl )methoxycarbonyl J-N 1 - [2 , 6-bis (pyrrolidin-1- 
yl )pyrimidin-4-yl Jpiperazine , 

N-[ (l-( (morpholin-l-yl )raethylcarbonyl )pyrrolidin-2- 
20 y 1 )methoxyc arbonyl ] -N • - [ 2 , 6-bis ( pyrrol idin-l-yl ) -1 , 3 , 5- 
triazin-4-yl Jpiperazine, 

N-[ (l-( (4-methylpiperazin-l-yl)methylcarbonyl ) pyrrol i- 
din-2-yl )methoxycarbonyl ] -N 1 - [ 3 , 6-bis ( die thylamino )py- 
ridin-2-yl Jpiperazine , 
25 N-[ (l-( (4-methylpiperazin-l-yl)methylcarbonyl )pyrroli- 
din-2-yl Jmethoxycarbonyl ] -N 1 - [ 2 , 6-bi s (pyrrolidin-1- 
yl )pyrimidin-4-yl Jpiperazine , 

N-[ (l-( (4-methylpiperazin-l-yl)methylcarbonyl )pyrroli- 
din-2-yl )methoxycarbonyl J-N 1 - [ 2 , 6-bis (pyrrol idin-l-yl ) - 
30 1, 3 ,5- triazin-4-yl Jpiperazine, 

N-[ (l-( (piperidin-l-yl)methylcarbonyl)pyrrolidin-2-yl)- 
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methoxycarbonyl ] -N • - [ 3 , 6-bis ( die thy 1 amino )pyridin-2- 
yl ]piperazine , 

N_[ (i_( (piperidin-l-yl Jmethylcarbonyl) pyrrol idin-2-yl) - 
methoxycarbonyl ]-N' -[2 , 6-bis (pyrrolidin-l-yl )pyrimidin- 
5 4-yl]piperazine, 

N-[ (1- ( (piperidin-l-yl )methylcarbonyl ) pyrrol idin-2-yl )- 
methoxycarbonyl ] -N » - [ 2 , 6-bis (pyrrol idin-l-yl ) 1 , 3 , 5- 
triazin-4-yl Jpiperazine . 
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CLAIMS 



1. Compounds of formula (I) 



20 



25 



30 




N-D . (I) 



10 the single enantiomeric and diastereoisomeric forms 
thereof, the racemic mixtures thereof and the salts 
thereof with pharmaceutically acceptable acids and 
bases, wherein: 
X is CH 2 or S; 

15 B is a -CO-, -CH 2 -, -CHjOCO-, -CHjOCS-, -CHjNHCO-, or 
-CH 2 NHCS- group; 

D is a benzyl group which can optimally be substituted 
by hydroxy and/or Cj-Cg alkoxy groups; benzhydryl 
optionally substituted by halogen atoms; phenyl 
optionally substituted by halogen atoms; (3-hydroxy-2- 
pyr idyl) methyl; 5- or 6-membered heterocycle with 1-3 
nitrogen atoms, which can possibly be substituted by 1 
or 2 amino groups, mono-C^Cg-alkylamino, mono-C 3 -C 7 - 
alkenyl- or mono-C 3 -c 7 -alkinyl amino, di-C 1 -C g - 
alkylamino, (C^Cg )alkyl (C 3 -C 7 )alkenyl amino, piper idin- 
1-yl, morpholin-4-yl, pyrrolidin-l-yl; 
Y is a single carbon-carbon bond or a group of formula 

-CH 2 CH 2 -; -CH 2 -CH 2 -CH 2 -; -(CRaRb)- 
wherein Ra and Rb are hydrogen, c 1 -c 3 alkyl or, taken 
together with the carbon atom which they are linked to, 
form a C 3 _c 6 cycloalkyl group; 
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A is selected from the group consisting of: 
a) a free or salified carboxy group, which can possibly 
be esterified with c i~C 4 alkyl alcohols, or amide, 
sulfonamide or hydroxyamido derivatives thereof, 
5 respectively of formulae CONRcRd, CONHS0 2 Rf . - a nd 
CONRgOH, wherein Rc and Rd, which can be the same or 
different, are hydrogen, C 1 -c g alkyl, benzyl, ortho-, 
meta- or para-aminopyridino, or, taken together with 
the nitrogen atom, form a pyrrolidine, piperidino, 
10 morpholino, 4-thiomorpholino, 4 ,5-dithiaazepino, C^-C^- 
4-alkylpiperazino, imidazolyl group; Rf is C^-c^ -alkyl, 
trihalomethyl, tolyl or phenyl, optionally substituted 
by halogen atoms; Rg is H or C^-C 4 -alkyl; 

b) ^-Cg-alkyl; 
15 c) NRcRd, wherein Rc and Rd are as defined above; 

d) -CO-Rh, wherein Rh is c yC 2 alkyl optionally 
substituted by Cg-Cg cycloalkyl or phenyl groups; 

e) when Y is different from a bond, A can also be -CN; 
enantiomers and/or diastereoisomers thereof, both 

20 isolated and in the various mixtures thereof, and the 
salts thereof with pharmaceutically acceptable acids 
and bases. 

2. Compounds according to claim 1, wherein D is 
selected from the group consisting of 2-pyridyl, (3-hy- 

25 droxy-2-pyridinyl) methyl, [2 , 6-bis (diethylamino)-4-py- 
rimidinyl] , [2, 6-bis (allylamino)-4-pyrimidinyl] , [2,6- 
bis ( amino )-4-pyrimidinyl] , [2 , 6-bis ( pyrrol idin-l-yl) -4- 
pyrimidinyl ] , [ 2 , 6-bis ( die thylamino ) -5-benzoyl-4 -pyri- 
midinyl ] # [2 , 6-bis (diethylamino ) -5-acetyl-4-pyrimidi- 

30 nyl] , [2, 6-bis (pyrrolidin-l-yl)-5-acetyl-4-pyrimidi- 

nyl] , [2 , 6-bis (pyrrolidin-l-yl)-5-benzoyl-4-pyrimidi- 
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nyl ] f [ 4 , 6-bis ( 2 -ally 1 amino ) -1 , 3 , 5-triazin-2-yl ] , [4,6- 
bis ( 2 -propylamine ) -1 , 3 , 5-triazin-2-yl ] , [ 4 , 6-bis ( die- 
thylamino ) -1 , 3 , 5-triazin-2-yl ] , [ 4 , 6-bis ( pyrrol idin-1- 
yl ) -1 , 3 , 5-triazin-2-yl ] , [3, 6-bis ( diethylamino ) -pyri- 
din-2-yl ] , [ 3 , 6-bis ( pyrrolidin-l-yl ) -pyridin-2-yl ] , 

[3, 6-bis (allylamino)-pyridin-2-yl] , [3, 6-bis (propargyl- 
amino ) -pyridin-2-yl ] , [3, 6-bis ( N-ethyl-N-allylamino ) - 
pyridin-2-yl] . 

3. Compounds according to claims 1-2, wherein B-is-a 
-CO-, -CH 2 -o-CO-, -CH 2 NHCO- or -CH 2 -NHCS- group; D is 
an heterocycle selected from the group consisting of 
[2 , 6-bis (pyrrolidin-l-yl )-4-pyrimidinyl ] , [4 , 6-bis (pyr- 
rolidin-l-yl ) -1 , 3 , 5-triazin-2-yl ] and [ 3 , 6-bis ( die thyl- 
amino)-pyridin-2-yl]; Y is -(CRaRb)-, wherein Ra, which 
15 is the same as Rb, is hydrogen or methyl or Ra and Rb, 
taken together with the carbon atom which they are 
linked to, are cyclopentyl or cyclohexyl; A is an 
ethoxycarbonyl, methane- or tolyl-sulphonamido, pyri- 
din-2-yl-aminocarbonyl , N-methyl-hydroxylaminocarbonyl , 
20 N-(4 ,5-dithiaazepino)carbonyl, N- (4 , 5-dithiaazepino) , 
1-oxoe thane, 1-oxopropane group. 

4. Compounds according to claims 1-3, wherein X - 
CH 2 . 

5. A process for the preparation of the compounds 
25 according to claims 1-4, which process comprises 

reacting a compound of formula (II) 



30 




N - D 



(ID 
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wherein X, B and D are as defined above, with a 
compound of formula (III) 




(III) 



Y-A' 



10 



15 



20 



25 



30 



wherein Y has the above mentioned meanings, A 1 has the 
same meanings as A with the exception of a free carboxy 
group or, when Y is different from a bond, it also can 
be halogen (CI, Br or I) and E is halogen (CI, Br), N- 
imidazolyl, OH, O-hydroxysuccinimidyl or, taken 
together with the carbonyl group, it forms a mixed 
anhydride with a carboxylic or sulfonic acid (for 
example trifluoromethanesulf onic acid) , to give 
compounds of formula (la) 




CO- Y-A' 



(I*) 



which , when A 1 is an ester group , can be 
transformed into compounds of formula (I) in which 
A is a free or esterified carboxy group, by 
hydrolysis with mineral bases such as alkali 
hydroxides. 

6. A process according to claim 5, wherein, in 
compounds of formula (la), A 1 is halogen, which is 
substituted with a -NRcRd group, wherein Rc and Rd are 
as defined above, to give compounds of formula (I), 
wherein A is the same as -NRcRd. 

7. A process for the preparation of compounds 
according to claims 1-4, wherein B is CO, which process 
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10 



comprises reacting a precursor of formula (lid) 




(Hd) 



wherein R w is -CO-Y-A', with Y and A* as defined above, 
with an amine of formula (11c) 



H - N 



/ 



J 



(He) 



15 



20 



wherein D is as defined above. 

8. Pharmaceutical compositions containing one 
compound according to claims 1-4 as the active 
ingredient. 

9. The use of the compounds according to claims 1-4 
for the preparation of a medicament having 
antiasthmatic and antiinflammatory activities on the 
respiratory tract. 

10. As intermediates, the compounds of formula (I) in 
which, when Y is different from a bond, A is halogen. 
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